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I.  INTRODUCTION 


This  report  contains  physical  oceanographic  data  collected 
during  R/V  ROBERT  D.  CONRAD  Cruise  9  in  the  Indian  Ocean  and  Red 
Sea  from  April  25  to  July  11,  1965.  The  data  were  collected  using 
a  continuously  recording  in-situ  salinity,  temperature  and  depth 
sensor,  referred  to  throughout  the  text  as  STD. 

Because  techniques  involved  in  collection  and  presentation  of 
STD  data  differ  substantially  from  those  of  classical  hydrographic 
methods,  a  description  of  the  STD  system  and  its  data  storage  and 
retrieval  methods  is  included  in  this  report. 

II.  THE  STD  SYSTEM 

In-situ  STD  systems  employing  electrical  conductivity  sensors, 
thermistors  or  metal  resistance  thermometers  and  pressure  transducers 
have  been  in  use  for  several  years.  Reviews  on  the  state  of  the  art 
of  these  instruments  have  been  made  at  the  Symposium  on  In-Situ 
Measurement  of  Temperature  and  Salinity  in  the  Sea  (Brown,  1961)  and 
by  Siedler  (1963).  Two  commercially  made  instruments  are  now  avail¬ 
able:  the  Hytech  STD*  (Brown,  1962),  which  transmits  salinity,  tem¬ 
perature  and  pressure  data  to  the  surface;  and  the  Bathysondet 
(Siedler,  1963),  which  transmits  conductivity,  temperature  and  pres¬ 
sure  information  to  its  deck  unit.  About  30  of  both  systems  are  now 
in  operation  or  on  order. 

The  STD  system  employs  an  underwater  sensor  package  which  is 

*  Bissett-Berman  Corp.,  San  Diego,  California 
f  Kieler  Howaldtswerke,  Kiel,  West  Germany 
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lowered  from  a  ship  on  a  sea  cable  having  a  center  electrical  conduc¬ 
tor.  FM  analogs  of  each  parameter  sensed  are  mixed  in  situ  and 
transmitted  to  on-deck  recording  equipment  by  the  single  electrical 
conductor  with  a  sea-water  return  (Lovett,  1962;  Siedler,  1963). 

The  underwater  sensor  package  (Figure  1)  and  deck  analog 
recording  system  used  by  Lamont  is  the  Hytech  Model  9006,  Temperature 
/Salinity/Depth  Recording  and  Monitoring  system.  The  salinity  sensor 
consists  of  toroidally-wound  coils,  whose  inductive  coupling  is  a 
measure  of  the  electrical  conductivity  of  the  surrounding  sea  water. 
Compensatory  sensors  and  networks  are  included  in  the  salinometer 
housing  to  filter  out  conductivity  components  due  to  temperature  and 
pressure,  and  the  output  signal  is  a  function  of  salinity  alone.  The 
primary  temperature  and  depth  sensors  are  a  platinum  resistance 
thermometer  and  a  strain-gauge  pressure  transducer,  respectively. 

Each  sensor  converts  its  measured  parameter  to  an  analog  frequency 
via  a  bridge  and  phase-shift  oscillator  network. 

A  shipboard  digital  data-re cording  system  has  been  added  by 
Lamont  to  the  Hytech  equipment,  providing  computer-compatible  output 
for  each  sensor  recorded  at  discrete  time  intervals  on  punched-paper 
tape.  Figure  2  is  a  block  diagram  of  the  complete  Lamont  STD  system. 

The  frequency  outputs  from  each  sensor  occupy  different  IRIG 
bands,  and  the  mixed  signals  are  separated  after  amplification  in 
the  deck  terminal  equipment  by  band-pass  filters.  Discriminators 
convert  each  frequency  to  a  DC  signal  to  drive  an  X]_,  X2,  Y  recorder 
for  the  analog  record.  The  Y  input  (paper  drive)  is  connected  to  the 
depth  discriminator;  hence  a  vertical  profile  of  temperature  and 
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BLOCK  DIAGRAM  OF  LAMONT  STD  AND  SHIPBOARD  DATA  REDUCTION  SYSTEM 

FIGURE  2 


salinlty-versus-depth  is  drawn  for  each  lowering  of  the  STD.  To 
allow  for  greater  detail  on  the  analog  record,  the  total  output  from 
each  sensor  is  divided  into  several  overlapping  scales.  A  typical 
analog  record  is  shown  in  Figure  3.  This  is  of  the  upper  600  meters 
of  Station  #56.  The  rest  of  the  analog  record  for  this  station 
occupies  two  charts:  600-1500  meters  and  1500-3000  meters. 

For  the  digital  recording  system,  outputs  from  the  band-pass 
filters  are  taken  to  a  multichannel  input  scanner,  which  connects 
each  channel  sequentially  to  an  electronic  counter.  The  counter 
averages  1000  cycles  of  each  frequency  signal  and  converts  the  result¬ 
ant  period  to  a  BCD  signal.  This  signal  is  fed  into  a  paper-tape 
punch  via  a  scanner/tape  punch  coupler,  together  with  a  BCD  channel 
identification  code  from  the  input  scanner.  Punching  frequency  is 
regulated  by  a  remote-control  timing  mechanism.  Data  can  also  be 
entered  manually  onto  the  paper  tape  to  record  station  number,  date, 
location  and  weather  observations  for  each  lowering. 

III.  DATA  STORAGE  AND  RETRIEVAL 

A  digital  data-storage  and  retrieval  system,  the  STD  Data 
Reduction  Programming  System  (SDRPS),  has  been  developed  at  Lamont 
for  processing  output  tapes  from  the  STD.  The  SDRPS  is  a  disk- 
oriented  system  written  in  Fortran  IID  and  SPS  IID,  designed  for  a 
60K  IEM  1620  Mk.  II  computer  with  a  1311  Disk  Drive,  1621  Paper-Tape 
Reader  and  1627  Plotter.  With  this  system  of  disk-stored  programs, 
data  tapes  are  read  and  raw  data  converted  to  actual  parameters. 
Sigma-T  and  sound  velocity  are  computed  and  final  data  are  stored 
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by  station  on  permanently  assigned  areas  of  the  disk.  STD  calibra¬ 
tion  values,  tables  of  standard  oceanographic  data  to  be  used  in  the 
computations  and  an  index  of  disk  addresses  for  each  station  are 
also  stored  on  the  disk. 

Using  sense-switch  options,  data  can  be  retrieved  in  several 
forms:  listings  of  every  observed  level  for  each  station,  dynamic 
computations  at  standard  levels,  T/S  diagrams  and  S,  T,  or  V-Z 
profiles . 

For  a  comparison  of  the  digital  and  analog  outputs  from  the 
STD,  Figure  4  shows  the  digital  data  from  the  upper  1500  meters  of 
Station  #56,  plotted  on  the  same  scales  as  the  analog  record  for 
that  station. 

All  data  presented  in  this  report  (following  page  29)  are  from 
the  digital  records  of  the  STD  via  the  SDRPS. 

IV.  OPERATING  TECHNIQUES 

The  methods  employed  during  CONRAD-9  in  making  an  STD  lowering 
were  as  follows.  The  underwater  package  was  held  at  the  surface 
while  digital  and  analog  recording  were  initiated.  The  instrument 
was  lowered  to  below  the  thermocline  at  20-30  meters/minute,  to 
1000  meters  at  60  meters/minute  and  below  that  at  80-100  meters/ 
minute.  A  parameter  signal  was  recorded  on  tape  every  two  seconds 
during  lowering  of  the  STD.  Because  parameters  were  sampled  sequen¬ 
tially,  any  given  parameter  was  recorded  every  6  seconds.  That  is, 
at  lowering  speeds  of  20,  60  and  100  meters/minute,  each  parameter 
was  sampled  at  2,  6  and  10-meter  intervals  respectively. 
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ANALOG-DIGITAL  OUTPUT  COMPARISON 
STATION  56 
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METERS  METERS 


Table  1  lists  the  times  required  for  the  digital  recording 
system  to  average  1000  cycles  of  the  lowest  frequency  output  of  each 
sensor  and  the  vertical  distance  travelled  by  the  STD  at  different 
lowering  rates  during  these  times. 


TABLE  1. 

Relationship  of  STD  Lowering  Rate  and  Distance  Travelled 
during  Digital  Sampling  Time 


Distance 


Lowering 

Rate 

(m/min) 

Parameter 

Lowest 

Frequency 

(cps) 

Equivalent 

To 

Time  to 
Average 

1000  cycl. 

Travelled 
by  STD 
(m) 

20 

Depth 

9710 

Surface 

.10  sec 

.03 

60 

it 

9710 

it 

it 

.1 

100 

it 

9710 

ii 

it 

.17 

20 

Salinity 

1)995 

33  o/oo 

.20  sec 

.07 

60 

it 

1)995 

ii 

ti 

.2 

100 

ti 

1)995 

it 

it 

.34 

20 

Temperature 

2123 

-2°C 

.47  sec 

.14 

60 

ii 

2123 

it 

ti 

.47 

100 

ti 

2123 

ti 

it 

.78 

V.  QUALITY  CONTROL 


The  manufacturers  give  the  following  absolute  accuracies  for 
each  sensor: 

Salinity  ±  .03  o/oo 

Temperature  ±  .02°C 

Depth  ±  .25#  full  scale 
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An  initial  calibration  of  the  STD  sensors  is  made  by  the  manu¬ 
facturer.  The  deviations  of  output  linearity  against  frequency  and 
parameter  value  from  the  calibration  values  for  the  Lamont  sensors 
are  shown  in  Figure  5(a),  (b)  and  (c). 

FIGURE  5. 

Deviation  from  Linearity  of  Sensor  Output  Frequency 
from  Laboratory  Calibration 


FREQ. 


FREQ. 


FIG.  5(b) 
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FREQ. 


The  sensors  are  calibrated  at  36  temperature  points,  8  salinity 
points  and  7  depth  points  by  the  manufacturer.  Frctn  the  calibration 
data,  tables  of  frequency  and  period-versus-parameter  are  constructed 
for  use  on  board  the  ship.  Adjustments  to  the  underwater  sensors  can 
be  made  at  sea  if  the  outputs  differ  from  some  standard  measurement 
of  a  parameter  made  at  the  same  time  as  the  STD  measured  that  para¬ 
meter. 

With  the  Hytech  STD,  frequency  output  of  the  sensors  can  be  in 
error  from  the  original  laboratory  calibration  points  in  the  follow¬ 
ing  manner. 

1.  Temperature  and  Pressure  Sensors 

Figure  6(a)  and  (b)  shows  exaggerated  balance  and  slope  errors 
of  frequency  with  change  in  temperature  and  pressure. 
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FIGURE  6. 


Balance  and  Slope  Errors 

of  Temperature  and  Depth  Sensor  Output  Frequencies 


CORRECT 

/OUTPUT 


FIG.  6(a) 


FREQ. 


To  correct  for  these  errors,  multitum  potentiometers  within 
the  housings  can  be  adjusted  for  a  best-fit  line  of  frequency  versus 
measured  parameter. 

2.  Salinity  Sensor 

The  salinity  sensor  is  more  difficult  to  adjust  at  sea.  The 
output  frequency  may  be  in  error  for  the  following  reasons: 

a)  Slope  and  balance  errors  may  be  present  at  any  given 
temperature . 

b)  Primary  and  secondary  temperature -compensation  networks 
may  be  in  error. 

c)  Primary  and  secondary  pres sure-ccrnpensat ion  networks  may 
be  in  error. 

For  a  discussion  of  the  function  of  these  networks  and  their  effect 
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on  frequency/salinity,  see  Brown  (1963). 

In  general,  the  temperature-compensation  and  salinity-slope  and 
linearity  adjustments  should  be  performed  with  precise  laboratory 
calibration  facilities.  However,  balance  and  pressure-compensation 
adjustments  were  made  during  CONRAD-9  to  bring  salincmeter  output 
closer  to  measured  values. 

VI.  IN-FIELD  CALIBRATIONS 

The  technique  used  during  CONRAD-9  to  calibrate  the  STD  was  to 
attach  a  Nansen  bottle  with  four  reversing  thermometers  directly  to 
the  STD  sea  cable  inmediately  above  the  sensor  package.  Calibration 
checks  were  made  at  the  surface  and  at  the  deepest  point  of  measure¬ 
ment,  and  in  sane  instances  other  Nansen  bottles  were  placed  on  the 
line  at  several  points  between  the  surface  and  the  STD.  Particular 
care  was  taken  to  use  thermometers  that  had  been  recently  calibrated 
and  were  known  to  be  reliable.  A  minimum  of  15  minutes  was  allowed 
for  the  thermometers  to  stabilize  in  their  environment,  and  they 
were  read  in  a  water  tank  at  constant  temperature  held  to  within 
±  .2°C.  Corrected  temperatures  and  thermometric  depths  were  deter¬ 
mined  by  calculation  from  the  formulae  in  LaFond  (1951). 

Table  2(a)  is  a  tabulation  of  the  differences  in  corrected  tem¬ 
perature  of  all  paired  protected  thermometers  used  during  CONRAD-9. 

As  the  final  tenperature  used  is  the  average  of  both  readings,  then 
97.5$  of  all  temperatures  measured  were  within  ,02°C  of  this  average. 
With  four  thermometers  per  Nansen  bottle  it  was  possible  to  use  two 
protected  and  two  unprotected  thermometers  per  bottle  for  deep  meas- 
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TABLE  2. 


CONRAD-9  PAIRED  PROTECTED  THERMOMETER  PERFORMANCE 


(a) 

Difference 

Total 

Cumulative 

(°C) 

Values 

Percentage 

0.00 

73 

23.1 

.01 

136 

66.1 

.02 

58 

84.5 

.03 

31 

94.3 

.04 

10 

97.5 

• 

o 

v_n 

6 

99.4 

.06 

1 

99.7 

.07 

1 

100.0 

>- 

o 

• 

A 

0 

- 

CONRAD-9  PAIRED  UNPROTECTED  THERMOMETER  PERFORMANCE 
(b) 


Percentage 

Difference 

(Z) 

Cumulative 
Percentage 
of  Values 

<.l 

53.1 

.1  -  .2 

67.3 

.2  -  .3 

73.5 

.3  -  .4 

85.7 

.4  -  .5 

95.9 

>.5 

100.0 

Thermometric 
Depth 
(m)  = 

Average 

Percentage 

Difference 

(Z) 

No.  of 
Values 

<500 

.34 

7 

500  -  1000 

.15 

8 

1000  -  2000 

.23 

19 

2000  -  3000 

.08 

13 

>3000 

.03 

2 
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urements.  The  differences  in  thermometric  depth  obtained  by  paired 
unprotected  thermometers  are  listed  in  Table  2(b)  as  a  percentage 
difference  from  the  average  thermometric  depth  versus  a  cumulative 
percentage  of  the  number  of  readings  made.  Table  2(c)  is  a  correla¬ 
tion  between  the  average  deviation  from  the  mean  of  the  two  thermo¬ 
metric  depths  tabulated  against  the  depth  range  in  which  the  sample 
was  taken. 

Wust  (1933)  gives  mean  accuracies  of  .4  to  t6%  for  depths  of 
1000  meters  or  greater  and  ±  5  meters  from  100  to  1000  meters.  It 
is  felt  that,  by  using  carefully  selected  thermometers  and  pairing 
unprotected  thermometers,  a  considerably  better  mean  accuracy  was 
realized  on  CONRAD-9. 

Salinities  of  the  Nansen-bottle  samples  were  determined  using 
a  Hytech  Model  621  inductively-coupled  laboratory  salinometer  (Brown 
and  Hamon,  1961),  standardized  with  Copenhagen  Standard  Sea  Water. 

VII.  RESULTS  OF  STD/NANSEN-BOTTLE  COMPARISONS 

Comparisons  were  considered  useful  only  when  the  Nansen  bottle 
was  placed  immediately  adjacent  to  the  STD  and  when  the  STD  output 
at  the  actual  trip-time  of  the  bottle  was  recorded.  This  amounted 
to  69  separate  values. 

Trip-time  was  estimated  on  deep  stations  by  using  an  approxi¬ 
mate  messenger  descent  time  of  200  meters/minute  (LaFond,  1951;  and 
verified  by  transponder  on  seme  stations  during  CONRAD-9). 

Many  surface  values  had  to  be  rejected  due  to  rapidly  changing 
surface  conditions  or  high  surface  parameter  gradients.  Difficulty 
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was  also  experienced  in  adjusting  STD  sensors’  output  to  coincide 
with  measured  values,  and  this  technique  was  abandoned  in  favor  of 
collecting  as  much  Nansen-bottle  data  as  possible  to  allow  correc¬ 
tions  to  be  made  later  by  the  computer.  A  summary  of  the  comparison 
results  follows: 

1.  Salinity 

An  error  in  salinity  output  with  increase  in  pressure  was 
present  throughout  CONRAD-9.  A  similar  pressure  error  with  a  Hytech 
STD  was  noted  by  Reid  et  al.  (1964),  although  a  later  evaluation  of 
another  Hytech  unit  by  Howe  and  Tate  (1965)  gave  no  indication  of 
such  an  error  down  to  500  meters  in  depth.  The  error  was  such  that 
STD  salinity  was  consistently  lower  than  the  Nansen-bottle  sample 
salinity  in  an  apparently  linear  relationship  with  increasing  depth. 
Differences  of  -.24  o/oo  at  3000  meters  were  measured  at  the  begin¬ 
ning  of  the  cruise,  but  this  was  reduced  to  -.14  o/oo  at  3000  meters 
by  adjusting  the  first-order  pressure-compensation  network.  Closer 
agreement  was  not  attainable  because  the  pressure-compensation  poten¬ 
tiometer  was  adjusted  to  its  maximum  rotation.  Corrections  have  been 
made  to  STD  salinity  output  based  on  the  salinities  determined  by 
laboratory  salinometer  of  the  Nansen-bottle  samples. 

2.  Temperature 

Table  3  gives  the  standard  deviation  from  a  best-fit  straight 
line  of  at-sea  temperature  comparison  points  for  different  settings 
of  balance  and  slope  adjustment  in  the  temperature  sensor. 
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TABLE  3. 


STANDARD  DEVIATION  OF  STD  TEMPERATURE 
FROM  REVERSING  THERMOMETER  TEMPERATURE 


Setting 

Standard 

Deviation 

(°C) 

No.  of  Values 
at  each 
Setting 

1 

.019 

26 

2 

.003 

6 

3 

.018 

12 

4 

.024 

25 

Mean  .016 

Total  69 

Despite  the  difficulty  in  adjusting  the  output  at  sea  to  coin¬ 
cide  exactly  with  the  original  calibration  data  over  the  entire  tem¬ 
perature  range,  it  was  possible  to  use  the  best-fit  straight-line 
method  and  apply  slope  and  intercept  corrections  to  the  data  and 
attain  a  final  accuracy  that  was  within  the  manufacturer's  claim  of 
±.02°C. 

3.  Depth 

Using  a  linear  interpolation  of  the  original  Hytech  calibration 
values,  [Fig.  5(c)],  STD  depths  were  compared  to  thermometric  depths. 
STD  output  was  within  1%  of  the  thermometric  depths  by  this  method, 
and  many  of  the  deeper  values  were  considerably  less  than  this. 
However,  when  a  laboratory  calibration  was  performed  on  the  pressure 
sensor  at  the  Lamont  facilities,  a  more  nearly  linear  frequency/pres- 
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sure  curve  was  obtained 


The  Lamont  calibration  was  made  at  22°C,  using  a  dead-weight 
tester  (rated  accuracy  ±  ,1J5)  at  100  PSI  increments  to  4400  PSI. 
Figure  7  shows  the  deviation  of  output  frequency  from  linearity 
against  pressure  in  PSI. 


FIGURE  7. 

Deviation  from  Linearity  of  Depth  Sensor  Output 
from  Lamont  Laboratory  Calibration 


PS  i 

0  1000  2000  3000  4000 


Closer  agreement  with  thermcmetric  depth  was  attained  using 
this  calibration  curve,  but  final  corrections  to  depth  data  were 
made  using  the  actual  thermometric  depths  measured  because  adjust¬ 
ments  were  made  to  the  frequency  zero  (surface)  and  slope  outputs 
during  the  cruise. 
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A  D  (M) 


The  strain-gauge  bridge  of  the  pressure  sensor  is  in  balance 
at  0  PSI,  and  the  frequency  output  at  atmospheric  pressure  can  be 
adjusted  to  coincide  with  the  calibration  value  at  this  pressure. 
However,  the  adjustment  provided  is  too  coarse  for  this  purpose  and, 
in  practice,  was  difficult  to  do  at  sea.  A  slight  frequency  drift 
was  also  noted  (equivalent  to  2-3  meters  in  3  months),  and  so  a  cor¬ 
rection  was  added  algebraically  to  all  depth  outputs  to  give  zero 
meters  at  the  surface  for  each  station. 

It  may  be  noted  that  adjustments  made  to  the  STD  sensors  at 
sea  were  an  effort  to  reconcile  their  output  with  the  manufacturer’s 
original  calibration  data.  This  technique  succeeded  only  in  the  case 
of  the  temperature  sensor.  With  the  pressure  sensor,  the  manufac¬ 
turer  converts  the  PSI  applied  to  the  transducer  during  calibration 
to  depth  in  the  ocean,  using  an  ‘'average  density”  of  p  *  1.025  for 
all  depths.  This  is  the  approximate  ot  for  a  water  sample  of  35  o/oo 
salinity  and  19°C  (the  temperature  at  which  the  pressure  sensor  is 
calibrated).  This  is  not  strictly  comparable  to  thermcmetric  depth 
because  the  values  generally  used  in  computing  thermometric  depth 
are  those  of  Wust  (1933),  which  increase  with  depth.  Once  these 
more  representative  'Standard  ocean"  values  are  used  in  place  of  a 
pm  *  1.025,  the  11  difference  between  STD  output  and  thermometric 
depth  for  CONRAD-9  stations  is  reduced  to  0.155.  The  pressure  sensor 
is  also  somewhat  temperature-sensitive;  therefore,  the  calibration 
tables  at  19°C  will  not  agree  with  STD  output  in  the  deep  ocean 
where  the  temperatures  are  generally  much  less  than  19°C. 
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VIII.  OTHER  SOURCES  OF  ERROR 


Some  of  the  other  factors  that  may  affect  the  accuracy  of 
final  STD  output  will  be  mentioned  briefly  here. 

1.  Hysteresis 

Some  hysteresis  is  present  in  all  sensors,  notably  the  pres¬ 
sure  sensor.  An  examination  of  32  CONRAD-9  STD  stations,  where 
digital  recording  was  continued  throughout  the'  lowering  and  raising 
of  the  instrument,  yielded  the  following  approximate  relationship 
for  the  pressurs  sensor: 

AD  =  -2.3  x  10’3  D 

where  AD  is  the  difference  between  the  depth  reading  at  the  surface 
before  lowering  the  STD  and  the  depth  indicated  upon  return  to  the 
surface  after  being  lowered  to  a  depth  of  D  meters.  It  was  more 
difficult  to  determine  the  hysteresis  present  in  the  salinity  and 
temperature  sensors  because  Nansen-bottle  measurements  were  not 
made  both  before  and  after  any  of  the  CONRAD-9  STD  lowerings  and 
true  surface  temperature  and  salinity  changes  may  have  occurred 
during  a  lowering. 

2.  Response  Times  of  Sensors 

The  manufacturer  gives  the  following  response  times  for  each 
sensor: 

Salinity  -  .35  sec 
Temperature  -  .35  sec 
Depth  -  .2  sec 

For  the  temperature  and  pressure  sensors  these  times  do  not  contri¬ 
bute  any  significant  error  (except  in  the  case  of  temperature  when 
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the  instrument  is  lowered  rapidly  through  a  sharp  thermocline ) . 

The  response  time  of  the  platinum  resistance  thermometer  does 
affect  the  temperature  compensation  of  conductivity  in  the  salinity 
sensor  because  conductivity  changes  rapidly  with  a  small  change  in 
temperature  (Table  III,  Thomas  et  al.,  193^).  In  lowering  the  STD 
through  a  high  temperature  gradient,  therefore,  a  change  in  salinity 
output  due  to  temperature  change  is  registered  before  temperature 
compensation  becomes  effective.  This  is  manifested  as  a  spike  on 
the  analog  record  [Fig.  6(a)].  However,  as  the  digital  record  repre¬ 
sents  discrete  sampling  of  the  salinity  output  frequency  of  up  to 
.2  seconds  in  duration  (Table  1)  with  a  separation  of  6  seconds, 
considerable  smoothing  of  this  "noise"  occurs  [see  Fig.  6(a)].  No 
attempt  has  been  made  to  program  out  doubtful  digital  salinity  points 
[e.g.  at  320  meters  Fig.  6(a)]  from  data  presented  in  this  report  as 
an  examination  of  the  analog  and  digital  records  shows  that  the 
digital  recording  filters  out  almost  all  of  the  spikes  that  may  be 
regarded  as  purely  instrumental  [Fig.  6(a)  at  25  meters].  To  mini¬ 
mize  these  effects,  the  lowering  speed  of  the  instrument  was  held 
to  20-30  meters/minute  in  areas  of  high  thermal  gradients. 

IX.  CONCLUSIONS 

1.  The  absolute  accuracy  of  CONRAD-9  STD  data,  after  control  correc¬ 
tions  have  been  added,  appears  to  be  within  manufacturer's  specifi¬ 
cations.  Resolution  capabilities  of  the  present  STD  system  are 
within  .005  o/oo  for  salinity,  .01°C  for  temperature  and  .1#  full 
scale  for  depth.  Repeatability  appears  to  be  very  good  when  the 
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instrument  is  held  at  one  location  in  a  stable  environment,  indicating 
a  possible  use  for  time-series  analysis. 

2.  Output  drift  of  all  sensors  is  quite  small,  mainly  noticeable  in 
the  pressure  sensor  in  the  order  of  1  meter/month  at  the  surface. 

3.  Ihe  digital-recording  system  used  with  the  Lamont  STD  unit  has 
proved  invaluable  for  rapid  computer  processing  of  STD  stations,  and 
the  down  and  uptrace  digital  data  are  being  used  to  analyze  effects 
of  lowering  speed,  hysteresis  and  sensor-response  times  on  final  STD 
accuracy. 

4.  The  STD  vertical  sections  have  revealed  inversions  and  micro¬ 
structure  that  would  have  been  missed  using  classical  hydrographic 
methods.  These  secondary  inversions  apparently  have  no  major  effect 
on  the  dynamic  topography  of  the  pressure  surfaces.  This  was  shown 
by  computing  dynamic-height  anomaly  at  every  observed  level  of  four 
CONRAD-9  stations  (#22-25)  and  comparing  these  to  dynamic-height 
anomalies  computed  at  standard  levels  for  the  same  stations.  The 
discrepancies  between  these  computations  for  the  four  stations  are 
plotted  against  depth  in  Figure  8.  For  this  comparison,  a  linear 
interpolation  was  used  because  of  the  proximity  of  observed  levels. 

5.  The  STD  has  proven  a  valuable  tool  in  descriptive  oceanographic 
work.  It  was  used  to  investigate  an  unusual  surface  salinity  dis¬ 
continuity  encountered  in  the  northeast  Indian  Ocean  (Amos,  1966) 
during  CONRAD-9  (see  Stations  #33-37).  The  STD  can  attain  high  station 
density  profiles  in  a  short  time.  Data  of  this  type  are  useful  in 
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studies  of  time-dependent  features,  such  as  geostrophic  eddies 
(Ichiye,  1966),  internal  waves  and  the  secondary  inversions. 

6.  It  is  felt  that  with  the  present  STD  unit  more  studies  of  the 
absolute  accuracy  of  the  sensors,  as  compared  with  standard  measure¬ 
ments  using  reversing  thermometers  and  water  samples,  will  have  to 
be  made.  To  carry  this  out,  a  Surface-Activated  Multiple  Sampler 
(SAMS)  has  been  designed  and  built  at  Lamont  to  be  attached  directly 
to  the  STD  underwater  package.  This  device  employs  six  non-reversing 
Niskin*  water-sampling  bottles  that  can  be  triggered  electrically 
and  individually  upon  command  from  the  surface,  using  the  center 
electrical  conductor  in  the  sea  cable.  Reversing  frames  holding 
thermometers  are  attached  to  each  bottle.  STD  output  of  all  sensors 
will  be  read  directly  from  the  digital  display  at  the  exact  location 
in  time  and  space  that  the  water  sample  is  collected  and  thermometers 
reverse.  It  is  planned  to  bracket  each  series  of  STD  lowerings  with 
control  samples  taken  at  different  levels  of  the  water  column  and  to 
maintain  control  on  all  lowerings  with  a  surface  and  deep  sample,  a 
procedure  that  will  not  add  significantly  to  the  time  involved  in 
making  a  normal  STD  lowering.  Without  thermometers  on  the  sampling 
bottles,  the  SAMS  may  be  used  to  collect  water  samples  for  chemical 
oceanographic  determinations  with  no  additional  time  involved  in 
waiting  for  thermometers  to  stabilize. 

7.  In  light  of  recent  work  by  Cox  (1963)  and  the  Joint  Panel  on 
Oceanographic  Tables  and  Standards  (UNESCO,  1965)  on  the  redefinition 

*  Shale  J.  Niskin,  Institute  of  Marine  Science,  University  of  Miami 
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of  salinity  as  a  function  of  conductivity,  perhaps  the  complex 
salinity  sensor  may  be  replaced  by  a  conductivity  sensor  without 
temperature  or  pressure  compensation,  these  being  performed  at  the 
surface  by  computer.  This  will  necessitate  greater  accuracy  in  the 
temperature  and  pressure  sensors  with  shorter  response  times,  and 
investigations  into  these  possibilities  are  progressing  at  Lament. 

X.  PRESENTATION  OF  DATA 

Table  4  is  a  station  list  of  all  CONRAD-9  Indian  Ocean  and 
Red  Sea  stations  (see  map.  Figure  9).  Locations  are  taken  from 
satellite  navigation  equipment  (Newton,  1964)  on  board  CONRAD  through¬ 
out  the  cruise.  "SURF.”  indicates  a  surface  observation  only,  and 
these  are  not  included  in  this  report. 

Table  5  is  a  standard-level  listing  of  tenperature  only  for 
Stations  # 2,  3,  4,  6  and  7,  where  no  salinity  observations  were  made 
due  to  a  malfunction  of  the  salinity  sensor. 

The  rest  of  the  stations  are  presented  in  the  following  way: 

1.  Standard-level  listings  of  interpolated  temperature,  salinities, 
and  computed  sigma-T,  specific-volume  anomaly,  SAD  and  sound  velocity. 
Because  the  observed  levels  are  so  closely  spaced,  a  linear  inter¬ 
polation  is  used  for  standard  levels.  Signa-T  is  calculated  frem 
Knudsen  (1901),  specific-volume  anomaly  from  the  formulae  derived 
by  Bjerknes  and  Sanstrom  (1910)  and  sound  velocity  from  Wilson’s 
(I960)  equations. 

The  headings  for  each  station  give  time  in  GMT  at  conmencement 
of  the  STD  lowering,  sounding  in  meters  corrected  for  sound  velocity 
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variations  from  Matthew’s  (1939)  tables,  position  from  the  satellite 
navigation  data,  Marsden  10°  and  1°  squares,  wind  speed  in  knots, 
sea  height  in  meters,  wet  and  dry  air  temperatures  in  °C,  barometric 
pressure  in  millibars,  and  cloud  cover  in  W.M.O.  Code  #2700. 

In  stations  where  no  digital  data  were  collected  at  the  surface 
(#10  and  35),  dynamic-height  anomalies  have  been  referenced  for  zero 
at  the  first  standard  level  below  the  first  observed  level.  Station 
#19  is  not  included  because  of  a  poor  digital  record. 

2.  A  T/S  diagram  is  plotted  for  each  station  except  the  very  shallow 
Stations  #9  and  14.  The  closest  observed  depth  to  0,  100,  200,  300, 
400,  500,  750,  1000,  1500,  2000,  2500,  3000  and  3500  meters  is  indi¬ 
cated  on  these  diagrams. 

3.  Vertical  profiles  of  temperature,  salinity  and  sound  velocity  are 
presented  for  each  station  except  #9  and  14. 
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CONRAD  CRUISE 

9  S.T. 

D.  STATION 

LIST 

INDIAN 

OCEAN  AND 

RED 

SEA 

STA 

• 

DATE 

TIME 

LAT. 

LONG. 

SOUNDG. 

MAX. SAMPLE  D 

1 

25 

APR 

1965 

0312GMT 

44 

04S 

143 

47E 

** 

SURF. 

2 

30 

APR 

1965 

0035GMT 

47 

22S 

130 

03E 

4528M. 

4190M. 

3 

3 

MAY 

1965 

0940GMT 

49 

32S 

124 

3  3  E 

3524M# 

2971M. 

4 

4 

MAY 

1965 

0333GMT 

47 

47S 

123 

06  E 

4174M. 

1317M. 

5 

5 

MAY 

1965 

0030GMT 

45 

24S 

121 

06E 

4356M* 

SURF. 

6 

6 

MAY 

1965 

0822GMT 

42 

44S 

116 

52E 

4341M. 

2947M • 

7 

8 

may 

1965 

0515GMT 

39 

45S 

111 

24E 

4639M • 

2063M. 

8 

9 

may 

1965 

0901GMT 

36 

06S 

111 

3 1  E 

•** 

82M. 

9 

15 

may 

1965 

1340GMT 

31 

39S 

115 

12E 

145M# 

112M. 

.10 

16 

may 

1965 

1750GMT 

31 

37  S 

114 

3  OE 

2952M. 

1222M. 

11 

15 

MAY 

1965 

2336GMT 

31 

37. 

113 

39E 

4738M. 

606M  • 

12 

16 

may 

1965 

0718GMT 

31 

02S 

112 

56E 

5036M. 

1515M. 

13 

16 

may 

1965 

1430GMT 

31 

42S 

111 

42  E 

5052M. 

1467M • 

14 

18 

may 

1965 

0832GMT 

29 

09S 

113 

57E 

143M  * 

114M. 

15 

18 

may 

1965 

1429GMT 

29 

41S 

113 

42  E 

2608M. 

1785M. 

16 

18 

may 

1965 

2120GMT 

29 

57S 

113 

3  0  E 

493 1M# 

1437M. 

17 

19 

may 

1965 

1639GMT 

31 

19S 

114 

36E 

2736M. 

1127M. 

18 

21 

may 

1965 

1748GMT 

30 

215 

112 

16E 

4873M. 

3187M • 

19 

24 

may 

1965 

1150GMT 

28 

53S 

104 

18E 

5018M. 

1200M. 

20 

25 

MAY 

1965 

0925GMT 

28 

29S 

101 

57E 

4857M. 

1508M. 

21 

26 

MAY 

1965 

0735GMT 

26 

22S 

099 

43  E 

4383M. 

SURF. 

22 

28 

may 

1965 

0214GMT 

21 

52S 

100 

14E 

5763M* 

3012M. 

23 

30 

MAY 

1965 

0348GMT 

14 

50S 

097 

45E 

5190M. 

2400M. 

24 

31 

may 

1965 

0816GMT 

12 

06S 

096 

39E 

329 1M# 

2984M. 

25 

1 

JUN 

1965 

1110GMT 

08 

57S 

095 

38E 

4737M. 

3215M. 

26 

2 

JUN 

1965 

0820GMT 

05 

56S 

094 

5  8  E 

5107M. 

695M. 

27 

2 

JUN 

1965 

2046GMT 

05 

04S 

094 

44E 

5009M. 

2923M. 

30 


STA 

• 

DATE 

TIME 

LAT  . 

LONG. 

SOUNDG. 

MAX. SAMPLE  D 

28 

3 

JUN 

1965 

0545GMT 

04 

02S 

094 

28E 

48  84M • 

1024M. 

29 

3 

JUN 

1965 

1413GMT 

02 

56S 

094 

15E 

4777M. 

2985M. 

30 

3 

JUN 

1965 

2327GMT 

02 

01S 

094 

02  E 

4700M. 

991M. 

31 

4 

JUN 

1965 

0353GMT 

01 

29S 

093 

53E 

4646M. 

1025M. 

32 

4 

JUN 

1965 

0811GMT 

01 

01S 

093 

3  7  E 

462 1M • 

1029M. 

33 

4 

JUN 

1965 

1200GMT 

00 

41 S 

093 

27  E 

4602M. 

550M. 

34 

4 

JUN 

1965 

1243GMT 

00 

42S 

093 

27E 

4598M. 

529M. 

35 

4 

JUN 

1965 

1939GMT 

00 

07N 

092 

46  E 

4487M. 

847M  • 

36 

5 

JUN 

1965 

0044GMT 

00 

27N 

092 

03E 

4675M. 

1009M. 

37 

5 

JUN 

1965 

0819GMT 

00 

45N 

091 

36  E 

4435M. 

986M  . 

38 

5 

JUN 

1965 

1248GMT 

01 

03N 

091 

03E 

4435M . 

992M. 

39 

5 

JUN 

1965 

2109GMT 

01 

35N 

089 

57E 

2294M. 

1004M. 

40 

6 

JUN 

1965 

0711GMT 

02 

06N 

088 

5  8  E 

2988M. 

297 1M • 

41 

7 

JUN 

1965 

0648GMT 

03 

26N 

086 

26E 

4168M. 

605M. 

42 

13 

JUN 

1965 

1724GMT 

06 

33N 

078 

19E 

2591M. 

2481M. 

43 

14 

JUN 

1965 

1006GMT 

06 

39N 

076 

3  OE 

1914M. 

1765M. 

44 

15 

JUN 

1965 

0908GMT 

07 

32  N 

073 

17E 

1849M. 

1613M. 

45 

16 

JUN 

1965 

1307GMT 

06 

05N 

069 

47E 

4346M. 

1489M. 

46 

17 

JUN 

1965 

1705GMT 

05 

47N 

066 

35E 

4091M. 

2999M • 

47 

18 

JUN 

1965 

1504GMT 

06 

39N 

064 

12E 

481 6M • 

1503M. 

48 

19 

JUN 

1965 

1508GMT 

08 

44N 

063 

0 1 E 

4580M. 

1655M. 

49 

20 

JUN 

1965 

1219GMT 

12 

03  N 

063 

07E 

4260M. 

1492M  * 

50 

22 

JUN 

1965 

0548GMT 

18 

02N 

063 

45  E 

3585M. 

1531M. 

51 

23 

JUN 

1965 

0936GMT 

20 

05N 

061 

22E 

3790M. 

1505M. 

52 

24 

JUN 

1965 

0603GMT 

20 

ION 

058 

5  OE 

1244M. 

1161M. 

53 

24 

JUN 

1965 

1025GMT 

19 

53N 

059 

1 3  E 

2949M . 

1516M. 

54 

25 

JUN 

1965 

0335GMT 

19 

05N 

060 

26E 

3066M. 

1522M. 

55 

26 

JUN 

1965 

0833GMT 

17 

5 1 N 

058 

03E 

2977M. 

1538M • 

56 

29 

JUN 

1965 

0431GMT 

13 

19N 

049 

49E 

2958M. 

2991M. 

31 


STA 

• 

DATE 

TIME 

LAT. 

LONG. 

SOUNDG. 

MAX.SAMPLE 

57 

30 

JUN 

1965 

1713GMT 

12 

13N 

045 

5 1  E 

1242M. 

1228M, 

58 

30 

JUN 

1965 

1946GMT 

12 

06N 

046 

02E 

1951M. 

1938M • 

59 

5 

JUL 

1965 

1252GMT 

12 

22N 

043 

39E 

360M. 

307M  • 

60 

6 

JUL 

1965 

1938GMT 

16 

20  N 

041 

22E 

943M. 

931M. 

61 

7 

JUL 

1965 

1109GMT 

16 

56N 

040 

27E 

1272M. 

1227M  # 

62 

9 

JUL 

1965 

1807GMT 

22 

26N 

037 

42  E 

2288M# 

2204M. 

63 

11 

JUL 

1965 

0625GMT 

25 

47N 

035 

5  1  E 

1282M. 

1231M. 

32 


depth 

0 

10 

20 

30 

50 

75 

100 

125 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

4100 


STANDARD  LEVEL  TEMPERATURES  FOR  STATIONS 


2  3  4  6  7 


10.32 

7.30 

9.97 

10.89 

12.32 

9.94 

7.26 

9.95 

10.89 

12.32 

9.93 

7.27 

9.95 

10.89 

12.32 

9.93 

7.27 

9.94 

10.85 

12.32 

9.92 

7.28 

9.94 

10.63 

12.31 

9.86 

7.22 

9  .94 

10.56 

12.01 

9.76 

8.40 

9.94 

10.50 

11.28 

9.65 

8.49 

9  .94 

10.41 

10.71 

9.34 

8.34 

9.72 

9.84 

10.61 

9.27 

8.04 

9.13 

9.62 

10.31 

9.04 

7.61 

9.18 

9.33 

9.90 

8.92 

7.15 

9.15 

9.24 

9.69 

8.83 

6.68 

9.08 

9,17 

9.44 

8.79 

6.54 

9.02 

9.10 

9.33 

8.68 

6.27 

8.91 

8.97 

9.11 

8.54 

5.91 

8  .77 

8.84 

9.01 

8.50 

5.27 

8  .60 

8.70 

8.72 

8.22 

4.82 

8.43 

8.58 

8.59 

7.89 

4.37 

8.15 

8.33 

8.46 

7.63 

4.07 

7.81 

8.01 

8.19 

7.33 

3.85 

7.43 

7.68 

7.81 

6.87 

3.57 

7.05 

7.20 

7.40 

6.42 

3.34 

6.57 

6.72 

6.79 

5.96 

3.23 

6.04 

6.15 

6.25 

5.53 

3.05 

5.50 

5.61 

5.56 

5.24 

2.93 

5.01 

5.15 

4.99 

4.23 

2.84 

4.26 

4.21 

4.02 

3.64 

2.70 

3  .74 

3.72 

3.49 

3.47 

2.57 

3  .30 

3.37 

3.18 

3.09 

2.52 

3.01 

2.97 

2.87 

2.50 

2.78 

2.86 

2.73 

2.45 

2.64 

2.77 

2.64 

2.40 

2.57 

2.73 

2.61 

2.35 

2.52 

2.63 

2.56 

2.30 

2.47 

2.54 

2.52 

2.24 

2.43 

2.49 

2.47 

2.18 

2.37 

2.43 

2.47 

2.12 

2.31 

2.37 

2.05 

2.25 

2.29 

1.95 

2.18 

2.24 

1.85 

2.11 

2.18 

1.76 

2.01 

2.10 

1.65 

1.91 

2.02 

1.62 

1.82 

1.93 

1.47 

1.72 

1.83 

1.75 

1.65 

1.56 

1.44 

1.40 

1.26 

1.19 

1 .10 

1.03 

1.00 

.98 

33 


Shi  p- 

CONRAD 

DATE 

15  MAY  1965 

LATITUDE-  31  39. 3S 

CRUISE- 

9 

TIME 

1400  GMT 

LONGITUDE-  115  11. 7E 

STATION- 

9 

SOUNDING- 

141 

MARSDEN  SQ.-  396  15 

NO  DIR.-  100  SEA 

DIR.- 

190  AIR 

TEMP.  DRY 

-  19.4 

BAROMETER-  1027 

SPD  •  - 

10 

HGHT •- 

.  6 

WET 

-  16.1 

CLOUD-  0 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

22.33 

35.576 

24.58 

336.56 

0.000 

1528.94 

10 

22.35 

35.585 

24.58 

336.88 

.034 

1529.17 

20 

22.36 

35.584 

24.58 

337.42 

.067 

1529.36 

30 

22.36 

35.584 

24.58 

337.81 

.101 

1529.52 

50 

22.35 

35.584 

24.58 

338.55 

.169 

1529.82 

75 

22.32 

35.593 

24.60 

337.97 

.253 

1530.17 

100 

21.61 

35.625 

24.82 

317.58 

.335 

1528.79 

34 


T 


SHIP- 

CONRAD 

DATE¬ 

16  MAY 

’  1965 

LATITUDE-  31  3 

CJ*UISE- 

9 

TIME- 

1750  GMT 

LONGITUDE-  114  2 

otation- 

10 

SOUNDING- 

2952 

MARSDEN 

1  SQ.-  432 

NO  DI  R  •- 

90  SEA 

DIR  .- 

90  AIR 

TEMP.  DRY 

-  18.3 

BAROMETE 

SPD.- 

12 

HGHT • -  2 

.  4 

WET 

-  18*3 

CLOUD- 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

125 

20.17 

35.937 

25.45 

258.37 

0.000 

1525.70 

150 

18.68 

35.778 

25.71 

234.03 

.062 

1521.79 

200 

15.37 

35.622 

26.39 

171.03 

.  163 

1512.55 

250 

13.50 

35.409 

26.63 

149.12 

.243 

1507.09 

300 

12.64 

35.291 

26.71 

142.30 

.316 

1504.89 

350 

11.70 

35.111 

26.75 

139.04 

.386 

1502.26 

400 

10.79 

34.974 

26.81 

133.84 

.454 

1499.71 

450 

9.99 

34.873 

26.87 

128.27 

.  520 

1497.52 

500 

9.30 

34.739 

26.89 

127.59 

.  584 

1495.64 

550 

8.90 

34.690 

26.91 

125.74 

.647 

1494.91 

600 

8.71 

34.673 

26.93 

124.88 

.710 

1495.00 

650 

8.46 

34.645 

26.95 

123.77 

.772 

1494.84 

700 

8.16 

34.618 

26.97 

122.01 

.833 

1494.49 

750 

7.61 

34.574 

27.02 

117.44 

.893 

1493.15 

800 

6.93 

34.513 

27.07 

112.56 

.951 

1491.25 

850 

6.16 

34.481 

27,14 

104.64 

1.005 

1488.99 

900 

5.15 

34.443 

27.24 

94.37 

1.055 

1485.68 

950 

4.56 

34.424 

27.29 

88.77 

1.101 

1484.06 

1000 

4.11 

34.456 

27.36 

81.39 

1.  143 

1483.06 

1100 

3.68 

34.506 

27.45 

73.41 

1.220 

1482.99 

1200 

3.38 

34.573 

27.53 

65.54 

1.290 

1483.48 

14 


1027 

0 


35 


CONRAD  9  STN  •  10 


S(%o) 


36 


CONRAD  3  STN  •  10 


1480 

334 


1490 

33.8 


1500 

34.2 


1510 

34.6 


1520 

35.0 


1530 

35.4 


1540 

35.8 


1550  M/SEC 
36.2  %o 


37 


SHIP- 

CONRAD 

DATE-  15  MAY  1965 

LATITUDE-  31  37. IS 

CRUISE- 

9 

TIME-  2336  GMT 

LONGITUDE-  113  39. 4E 

STATION- 

11 

SOUNDING-  4738 

MARSDEN  SO.-  432  13 

ND  DIR.- 

90 

SEA 

DIR.-  90  AIR  TEMP. 

DRY 

-  18.9  BAROMETER-  1027 

S  PD.- 

21 

HGHT • -  3.0 

WET 

-  18.4  CLOUD-  0 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

22.32 

35,585 

24.59 

335.51 

0.000 

1528.93 

10 

22.31 

35.596 

24.60 

334.83 

.034 

1529.08 

20 

22.32 

35.598 

24.60 

335.33 

.067 

1529.27 

30 

22.32 

35.599 

24.60 

335.71 

.101 

1529.44 

50 

22.33 

35.604 

24.60 

336.39 

.168 

1529.80 

75 

22.32 

35.615 

24.62 

336.18 

.252 

1530.19 

100 

22.19 

35.648 

24.67 

331.41 

.335 

1530.31 

125 

22.08 

35.666 

24.72 

327.89 

.418 

1530.46 

150 

21.47 

35.595 

24.84 

317.94 

.  498 

1529.21 

200 

18.21 

35.793 

25.84 

223.26 

.634 

1521.32 

250 

15.41 

35.568 

26.34 

177.34 

.734 

1513.47 

300 

13.52 

35.429 

26.64 

149.50 

.816 

1508.04 

350 

12.48 

35.268 

26.72 

142.12 

.889 

1505.18 

400 

11.45 

35.102 

26.79 

136.21 

.958 

1502.24 

450 

10,56 

34.952 

26.84 

132.38 

1.025 

1499.72 

500 

9.82 

34.854 

26.89 

127.95 

1.090 

1497.74 

550 

9.26 

34.758 

26.91 

126.54 

1.154 

1496.37 

600 

8.92 

34.727 

26.94 

124.24 

1.217 

1495.89 

38 


CONRAD  9  STN  •  11 


S(%o) 


39 


1480 

334 


CONRAD  0 

STN  - 

1 1 

1490 

1500 

1510 

1520 

1530 

1540 

1550  M/SEC 

33.8 

34.2 

34.6 

35.0 

35.4 

35.8 

36.2  %o 

6 

10 

14 

18 

22 

26 

30°C 

800 


40 


WIND 


1  _ 

CONRAD 

DATE 

16 

MAY  1965 

LATITUDE-  31  4 

SE- 

9 

TIME 

- 

718  GMT 

LONGITUDE-  112  5 

ION- 

12 

SOUNDING- 

5036 

MARSDEN  SO.-  432 

R.- 

90  SEA 

DIR.- 

100  AIR  TEMP.  DRY-  19.5 

BAROMETE 

>D  •  - 

15 

HGHT •  - 

3.7 

WET-  16.7 

CLOUD- 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA 

T  SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

21.32 

35.687 

24.95 

301.71 

0.000 

1526.46 

10 

21.33 

35.696 

24.95 

301.56 

.030 

1526.66 

20 

21.33 

35.699 

24.95 

301.86 

.060 

1526.83 

30 

21.34 

35.700 

24.95 

302.23 

.091 

1527.02 

50 

21.32 

35.730 

24.98 

300.34 

.151 

1527.33 

75 

20.15 

35.848 

25.39 

262.49 

.221 

1524.76 

100 

18.68 

35.779 

25.66 

237.00 

.284 

1521.58 

125 

17.59 

35.777 

25.99 

207.08 

.339 

1518.28 

150 

16.51 

35.681 

26.17 

190.14 

.389 

1515.35 

200 

14.24 

35.486 

26.53 

157.13 

.476 

1508.83 

250 

12.73 

35.265 

26.67 

144.49 

.551 

1504.38 

300 

12.00 

35,158 

26.73 

139.82 

.622 

1502.58 

350 

11.28 

35.060 

26.79 

135.04 

.691 

1500.77 

400 

10.65 

34.963 

26.83 

132.10 

.758 

1499.23 

450 

9.92 

34.838 

26.86 

129.70 

.823 

1497.26 

500 

9.25 

34.738 

26.89 

126.96 

.887 

1495.49 

550 

8.89 

34.703 

26.92 

124.57 

.950 

1494.93 

600 

8.64 

34.680 

26.94 

123.24 

1.012 

1494.78 

650 

8.36 

34.648 

26.96 

122.03 

1.073 

1494.51 

700 

7.85 

34.616 

27.01 

117.34 

1.133 

1493.35 

750 

7.16 

34.563 

27.07 

111.54 

1.  190 

1491.43 

800 

6.29 

34.522 

27.16 

102.84 

1.244 

1488.77 

850 

5.44 

34.496 

27.25 

93.78 

1.293 

1486.15 

900 

4.82 

34.493 

27.32 

86.48 

1.338 

1484.44 

950 

4.45 

34.487 

27.35 

82.72 

1.  380 

1483.73 

1000 

4.14 

34.530 

27.42 

76.26 

1.420 

1483.33 

1100 

3.80 

34.589 

27.50 

68.67 

1.493 

1483.65 

1200 

3.65 

34.608 

27.53 

66.22 

1.560 

1484.71 

1300 

3.52 

34.656 

27.58 

61.94 

1.624 

1485.90 

1400 

3.26 

34.700 

27.64 

56.20 

1.683 

1486.54 

1500 

3.00 

34.721 

27.68 

52.24 

1. 738 

1487.14 

12 


1024 

0 


CONRAD  9  STN  •  19 


H2 


CONRRO  9  STN  ■  12 


1480 

33.4 


1490 

33.8 


1500 

34.2 


1510 

34.6 


1520 

35.0 


1530 

35.4 


1540 

35.8 


1550  M/SEC 
36.2  %o 


43 


LATITUDE-  31  41. 5S 
LONGITUDE-  111  41. 9E 
MARSDEN  SQ.-  432  11 


SHIP-  CONRAD  DATE-  16  MAY  1965 
CRUISE-  9  TIME-  1430  GMT 
STATION-  13  SOUNDING-  5052 


DI  R  •- 

100 

SEA  D I R •- 

120 

AIR  TEMP.  DRY- 

17.8 

BAROMETER 

SPD  •  - 

21 

HGHT • - 

3.0 

WET- 

16.2 

CLOUD- 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP. VOL* 

DYN.HT. 

SOUND 

anomaly 

ANOMALY 

VELOCITY 

0 

19.69 

35.810 

25.48 

251.00 

0.000 

1522.23 

10 

19.69 

35.856 

25.51 

248.22 

.025 

1522.45 

20 

19.69 

35,858 

25.51 

248.40 

.050 

1522.62 

30 

19.70 

35.858 

25.51 

248.83 

.075 

1522.81 

50 

19.09 

35,824 

25.64 

237.13 

.  123 

1521.40 

75 

18.75 

35.816 

25.72 

230.35 

.  182 

1520.84 

100 

18.46 

35.702 

25.71 

232.25 

.240 

1520.29 

125 

15.70 

35.504 

26.22 

184.44 

.292 

1512.25 

150 

14.79 

35.540 

26.45 

163.09 

.  335 

1509.84 

200 

13.21 

35.331 

26.62 

147.76 

.413 

1505.26 

250 

12.02 

35.128 

26.70 

141.19 

.485 

1501.79 

300 

10.98 

34.961 

26.77 

135.66 

.554 

1498.77 

350 

10.06 

34.820 

26.82 

131.34 

.621 

1496.11 

400 

9.45 

34.721 

26.85 

129.38 

.686 

1494.57 

450 

9.04 

34.670 

26.87 

127.53 

.750 

1493.80 

500 

8.66 

34.625 

26.90 

125.72 

.814 

1493.14 

550 

8.26 

34.558 

26.91 

125.35 

.876 

1492.36 

600 

7.46 

34.484 

26.97 

119.45 

.938 

1490.02 

650 

6.57 

34.427 

27.05 

111.64 

.995 

1487.28 

700 

5.66 

34.368 

27.12 

104.35 

1.049 

1484.38 

750 

5.04 

34.353 

27.18 

97.97 

1.100 

1482.66 

800 

4.52 

34.351 

27.24 

92.17 

1.148 

1481.34 

850 

4.03 

34.373 

27.31 

85.20 

1.192 

1480.16 

900 

3.88 

34.414 

27.35 

80.87 

1.233 

1480.42 

950 

3.79 

34.447 

27.39 

77.84 

1.273 

1480.91 

1000 

3.77 

34.475 

27.41 

75.96 

1.312 

1481.70 

1100 

3.56 

34.519 

27.47 

70.96 

1.385 

1482.54 

1200 

3.31 

34.553 

27.52 

66.20 

1.454 

1483.20 

1300 

3.08 

34.582 

27.57 

62.04 

1.  518 

1483.93 

1400 

2.80 

34.613 

27.62 

57.12 

1.577 

1484.46 

44 


1025 

0 


CONRAD  9  STN  ■  13 


CONRRD  3  STN  •  13 


1480 

33.4 


1490 

33.8 


1500 

34.2 


1510 

34.6 


1520 

35.0 


1530 

35.4 


1540 

35.8 


1550  M/SEC 
36.2  %o 


H6 


shi  p— 

CONRAD 

DATE-  18  MAY  1965 

LATITUDE-  29  8.5S 

cruise- 

9 

TIME-  832  GMT 

LONGITUDE-  113  56. 6E 

STATION- 

14 

SOUNDING-  143 

MARSDEN  SQ.-  396  93 

ND  DIR.- 

120 

SEA 

DIR,-  140  AIR  TEMP, 

DRY 

-  23.3  BAROMETER-  1019 

SPD.- 

15 

H6HT , -  1.8 

WET 

-  18.9  CLOUD-  0 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP. VOL. 
ANOMALY 

DYN.HT. 

ANOMALY 

SOUND 

VELOCITY 

0 

23.94 

35.579 

24.12 

380.68 

0.000 

1532.94 

10 

23.92 

35.582 

24.13 

380.35 

.038 

1533.06 

20 

23.78 

35.589 

24.17 

376.18 

.076 

1532.90 

30 

23.72 

35.593 

24.19 

374.73 

.113 

1532.92 

50 

23.29 

35.628 

24.35 

360.83 

.187 

1532.23 

75 

23.24 

35.640 

24.37 

359.58 

.277 

1532.53 

100 

22.77 

35.695 

24.55 

343.78 

.365 

1531.83 

47 


SHIP- 

CONRAD 

DATE-  18  MAY  1965 

LATITUDE-  29  41. 5S 

CRUISE- 

9 

TIME-  1429  GMT 

LONGITUDE-  113  41. 6E 

STATION- 

15 

SOUNDING-  2608 

MARSDEN  SQ.-  396  93 

ND  DIR.- 

100 

SEA 

DIR.-  140  AIR  TEMP. 

DRY 

-  21.7  BAROMETER-  1020 

SPD.- 

16 

HGHT •-  2.4 

WET 

-  18.4  CLOUD-  0 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP. VOL . 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

21.74 

35.665 

24.81 

314.37 

0.000 

1527.53 

10 

21.74 

35.684 

24.83 

313.34 

.031 

1527.72 

20 

21.72 

35.684 

24.84 

313.01 

.063 

1527.83 

30 

21.55 

35.698 

24.89 

307.98 

.094 

1527.57 

50 

21.00 

35.795 

25.12 

287.37 

.153 

1526.57 

75 

20.41 

35.807 

25.29 

272.18 

.223 

1525.42 

100 

19.20 

35.822 

25.62 

241.63 

.287 

1522.53 

125 

17.85 

35.788 

25.93 

212.50 

.344 

1519.05 

150 

16.47 

35.741 

26.23 

184.95 

.394 

1515.30 

200 

14.35 

35.509 

26.52 

157.77 

.480 

1509.21 

250 

12.84 

35.313 

26.69 

143.19 

.555 

1504.81 

300 

12.08 

35.163 

26.72 

140.92 

.626 

1502.86 

350 

10.98 

35.002 

26.80 

133.85 

.695 

1499.64 

400 

9.97 

34.800 

26.82 

132.31 

.761 

1496.57 

450 

9.33 

34.733 

26.88 

127.52 

.826 

1494.96 

500 

8.94 

34.683 

26.90 

126.00 

.889 

1494.26 

550 

8.61 

34,650 

26.93 

123.98 

.952 

1493.81 

600 

8.25 

34.609 

26.95 

122.32 

1.013 

1493.21 

650 

7.79 

34.560 

26.98 

119.55 

1.074 

1492.22 

700 

6.84 

34.481 

27.05 

112.18 

1.  132 

1489.24 

750 

6.12 

34.457 

27.13 

104.57 

1.186 

1487.18 

800 

5.18 

34.413 

27.21 

95.98 

1*  236 

1484.14 

850 

4.54 

34.417 

27.29 

88.16 

1.282 

1482.34 

900 

4.29 

34.445 

27.34 

83.52 

1.325 

1482.17 

95  0 

4.09 

34.480 

27.38 

78.98 

1.366 

1482.21 

1000 

3.90 

34.498 

27.42 

75.71 

1.404 

1482.27 

1100 

3.74 

34.572 

27.49 

69.18 

1.477 

1483.37 

1200 

3.68 

34.580 

27.51 

68.59 

1.546 

1484.80 

1300 

3.49 

34.586 

27.53 

66.69 

1.613 

1485.68 

1400 

3.08 

34.628 

27.60 

59.35 

1.676 

1485.67 

1500 

2.94 

34,654 

27.64 

56.47 

1.734 

1486.79 

1600 

2.84 

34.670 

27.66 

54.66 

1.790 

1488.07 

1700 

2.77 

34.694 

27.68 

52.65 

1.844 

1489.49 

48 


CONRRD  9  STN  •  15 


S(%o) 


1)9 


CONRAD 

9  STN  • 

15 

1480 

1490 

1500 

1510 

1520 

1530 

1540 

1550 

1560  M/SEC 

33.4 

33  8 

34.2 

34.6 

350 

35.4 

35.8 

36.2 

36.6  %o 

0 

4 

8 

12 

16 

20 

24 

28 

32°C 

1800 


2000 


shi  p— 

CONRAD 

DATE 

18  MAY  1965 

LATITUDE-  29  5 

cruise- 

9 

TIME 

2120  GMT 

LONGITUDE-  113  3 

STATION- 

16 

SOUNDING- 

4931 

MARSDEN  SQ.-  396 

ND  D I  R  •  - 

90  SEA 

DIR.- 

120  AIR 

TEMP.  DRV 

'-  20.6 

BAROMETE 

SPD  •  - 

8 

HGHT •  - 

.9 

WET 

-  17.8 

CLOUD- 

depth 

TEMP, 

SAL  IN. 

SIGMA  T 

SP. VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

21,83 

35.630 

24.76 

319.13 

0.000 

1527.72 

10 

21.83 

35.667 

24.79 

316.84 

.032 

1527.93 

20 

21.65 

35.682 

24.85 

311.49 

.063 

1527.65 

30 

21.13 

35.771 

25.06 

291.86 

.093 

1526.55 

50 

20.94 

35.833 

25.16 

283.02 

.151 

1526.45 

75 

19.79 

35.799 

25.44 

257.05 

.218 

1523.72 

100 

18.13 

35.780 

25.85 

218.82 

.278 

1519.44 

125 

16.85 

35.714 

26.11 

194.83 

.  330 

1516.01 

150 

15.57 

35,577 

26.31 

177.01 

.376 

1512.34 

200 

13.69 

35.367 

26.55 

154.70 

.459 

1506.89 

250 

12.53 

35.237 

26.69 

142.71 

.  533 

1503.67 

300 

11.53 

35.107 

26.78 

135.03 

.603 

1500.88 

350 

10.78 

34.912 

26.77 

136.92 

.671 

1498.81 

400 

10.00 

34.830 

26.84 

130.52 

.738 

1496.72 

450 

9.50 

34.767 

26.87 

127.90 

.802 

1495.63 

500 

9.04 

34.689 

26.89 

127.02 

.866 

1494.65 

550 

8.67 

34,651 

26.92 

124.79 

.929 

1494.03 

600 

8.30 

34.609 

26.94 

123.08 

.991 

1493.40 

650 

7.75 

34.544 

26.97 

120.26 

1.052 

1492.04 

700 

7.16 

34.517 

27.04 

114.17 

1.110 

1490.54 

750 

6.31 

34.454 

27.10 

107.36 

1.  166 

1487.93 

800 

5.52 

34.423 

27.18 

99.56 

1.217 

1485.54 

850 

4.73 

34.386 

27.24 

92.72 

1.265 

1483.09 

900 

4.32 

34.414 

27.31 

86.06 

1.310 

1482.25 

950 

4.12 

34.455 

27.36 

81.15 

1.352 

1482.31 

1000 

3.95 

34.487 

27.40 

77.19 

1.392 

1482.47 

1100 

3.66 

34.528 

27.47 

71.54 

1.466 

1482.97 

1200 

3.44 

34.531 

27.49 

69.48 

1.536 

1483.72 

1300 

3.22 

34.567 

27.54 

64.86 

1.604 

1484.51 

1400 

3.03 

34.601 

27.59 

60.72 

1.666 

1485.42 

93 


51 


CONRAD  9  STN  •  1G 


S(%o) 


CONRAD  9  STN  •  16 


1480 

33.4 


1490 

33.8 


1500 

34.2 


1510 

34.6 


1520 

35.0 


1530 

35.4 


1540 

35.8 


1550  M/SEC 
36.2  %o 


53 


SHIP- 

CONRAD 

DATE-  19  MAY  1965 

LATITUDE-  31  19. 2S 

CRUISE- 

9 

TIME-  1639  GMT 

LONGITUDE-  114  36. 3E 

STATION- 

17 

SOUNDING-  2736 

MARSDEN  SQ.-  432  14 

ND  DIR*- 

60 

SEA 

DIR.-  100  AIR  TEMP. 

DRY 

-  21.1  BAROMETER-  1018 

SPD.- 

12 

H6HT • -  .6 

WET 

-  17.2  CLOUD-  0 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP. VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

21.89 

35.633 

24.75 

320.75 

0.000 

1527.88 

10 

21.92 

35.650 

24.75 

320.43 

.032 

1528.14 

20 

21.91 

35.658 

24.76 

320.19 

.064 

1528.29 

30 

21.91 

35.667 

24.77 

319.79 

.096 

1528.47 

50 

21.89 

35.673 

24.78 

319.51 

.  160 

1528.75 

75 

21.72 

35.648 

24.81 

317.93 

.240 

1528.69 

100 

21.50 

35.665 

24.88 

311.85 

.318 

1528.55 

125 

21.26 

35.710 

24.98 

303.04 

.395 

1528.38 

150 

20.92 

35.776 

25.12 

290.37 

.469 

1527.97 

200 

19.12 

35.823 

25.64 

243.06 

.603 

1523.94 

250 

16.39 

35.684 

26.20 

190.56 

.711 

1516.63 

300 

13.41 

35.362 

26.61 

152.06 

.797 

1507.59 

350 

12.38 

35.227 

26.71 

143.24 

.871 

1504.78 

400 

11.55 

35.107 

26.78 

137.59 

.941 

1502.59 

450 

10.71 

34.987 

26.84 

132.45 

1.008 

1500.30 

500 

9.98 

34.843 

26.85 

131.38 

1.074 

1498.30 

550 

9.47 

34.753 

26.87 

130.42 

1.  140 

1497.14 

600 

9.09 

34.719 

26.90 

127.63 

1.204 

1496.52 

650 

8.80 

34.688 

26.93 

126.18 

1.268 

1496.22 

700 

7.79 

34.564 

26.98 

120.20 

1.329 

1493.04 

750 

5.82 

34.466 

27.18 

99.77 

1.384 

1485.98 

800 

4.93 

34.428 

27.25 

91.60 

1.432 

1483.14 

850 

4.58 

34.444 

27.30 

86.66 

1.477 

1482.54 

900 

4.28 

34.454 

27.34 

82.70 

1.519 

1482.14 

950 

4.30 

34.510 

27.39 

79.21 

1.560 

1483.13 

1000 

3.97 

34.490 

27.41 

77.13 

1.599 

1482.56 

1100 

3.58 

34.526 

27.47 

70.71 

1.673 

1482.63 

51* 


CONRAD  9  STN  •  17 


55 


CONRAD  9  STN  -  17 


1480 

33.4 


1490 

33.8 


1500 

34.2 


1510 

34.6 


1520 

35.0 


1530 

35.4 


1540 

35.8 


1550  M/SEC 
36.2  %o 


1400 


56 


SH  I  P  — 

CONRAD 

DATE 

21  MAY  1965 

LATITUDE-  30  2 

CRUISE- 

9 

TIME 

1748  GMT 

LONGITUDE-  112  1 

ST  AT  I  ON- 

18 

SOUNDING- 

4873 

MARSDEN  SQ.-  432 

NO  DIR.- 

0  SEA 

DIR.- 

200  AIR 

TEMP.  DRY-  19.4 

BAROMETE 

SPD.- 

0 

HGHT .- 

.6 

WET-  16.7 

CLOUD- 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

21.04 

35.769 

25,09 

288.29 

0.000 

1525.82 

10 

21.02 

35.779 

25.10 

287.48 

.029 

1525.95 

20 

21.06 

35.821 

25.12 

285.82 

.057 

1526.26 

30 

21.00 

35.836 

25.15 

283.72 

.086 

1526.29 

50 

20.81 

35.850 

25.21 

278.40 

.142 

1526.13 

75 

20.56 

35.881 

25.30 

270.58 

.211 

1525.91 

100 

20,24 

35.860 

25.37 

264,82 

.278 

1525.43 

125 

18.39 

35.843 

25.84 

221.32 

.  338 

1520.67 

150 

17.47 

35,806 

26.04 

203.21 

.  392 

1518.37 

200 

14.67 

35.584 

26.51 

158.91 

.482 

1510.33 

250 

13.42 

35.407 

26.64 

147.77 

.559 

1506.87 

300 

12.53 

35.311 

26.75 

138.57 

.630 

1504.58 

350 

11.91 

35.184 

26.77 

137.42 

.699 

1503.12 

400 

10.88 

35.012 

26.83 

132.52 

.767 

1500.11 

450 

10.10 

34.893 

26.87 

128.83 

.832 

1497.98 

500 

9.52 

34.804 

26.90 

126.49 

.896 

1496.57 

550 

9.07 

34.738 

26.92 

124.92 

.959 

1495.64 

600 

8.69 

34,690 

26.94 

123.30 

1.021 

1494.98 

650 

8.37 

34.649 

26.96 

122.11 

1.082 

1494.55 

700 

7.89 

34.601 

27.00 

118.98 

1.  142 

1493.48 

750 

7.32 

34.558 

27.05 

114.38 

1.201 

1492.05 

800 

6.58 

34.468 

27.08 

110.87 

1.257 

1489.85 

850 

5.78 

34.465 

27.18 

100.66 

1.310 

1487.48 

900 

5.01 

34.430 

27.24 

93.56 

1.359 

1485.13 

950 

4.43 

34.430 

27.31 

86.73 

1.404 

1483.57 

1000 

4.02 

34.448 

27.37 

80.87 

1. 446 

1482.71 

1100 

3.60 

34,480 

27.44 

74.25 

1.523 

1482.65 

1200 

3.49 

34,557 

27.51 

68.10 

1.594 

1483.96 

1300 

3.18 

34.576 

27.55 

63.75 

1.660 

1484.35 

1400 

3.02 

34.611 

27.59 

59.95 

1.722 

1485.39 

1500 

2.91 

34.625 

27.62 

58.17 

1.781 

1486.62 

1600 

2.82 

34.663 

27.65 

54.95 

1.838 

1487.97 

1700 

2.68 

34.683 

27.68 

52.26 

1.891 

1489.09 

1800 

2.57 

34.703 

27.71 

50.14 

1.942 

1490.34 

1900 

2.46 

34.714 

27.73 

48.45 

1.992 

1491.57 

2000 

2.36 

34,731 

27.75 

46.48 

2.039 

1492.86 

2100 

2.27 

34.742 

2  7. .77 

44.94 

2.085 

1494.19 

2200 

2.19 

34, 744 

27.77 

44.30 

2.130 

1495.55 

2300 

2.12 

34.744 

27.78 

43.77 

2.  174 

1496.96 

2400 

2.04 

34.744 

27.79 

43.21 

2.217 

1498.33 

2500 

1.97 

34.745 

27.79 

42.64 

2.260 

1499.74 

2600 

1.90 

34.744 

27.80 

42.19 

2.302 

1501.16 

2700 

1.85 

34.749 

27.80 

41.45 

2.344 

1502.67 

2800 

1.79 

34,747 

27.81 

41.30 

2.386 

1504.13 

2900 

1.74 

34.747 

27.81 

40.84 

2.427 

1505.64 

3000 

1  .67 

34.744 

27.81 

40.44 

2.467 

1507.07 

3100 

1.62 

34.729 

27.81 

41.07 

2.508 

1508.57 

57 
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CONRR.D  9  STN  •  18 


S(%o) 


CONRAD  3  STN  •  18 

1480  1490  1500  1510  1520  1530  1540  1550  I560M/SEC 

334  33  8  34.2  34.6  35.0  35.4  35.8  36.2  36.6  %» 


3200 


SHIP- 

CONRAD 

DATE-  25  MAY  1965 

LATITUDE-  28  29. 3S 

CRUISE- 

9 

TIME-  925  GMT 

LONGITUDE-  101  57. IE 

STATION 

20 

SOUNDING-  4857 

MARSDEN  SQ.-  397  81 

NO  DIR.- 

3O7 

SEA 

DIR.-  290  AIR  TEMP. 

DRY' 

-  20.6  BAROMETER-  1012 

SPD.- 

20 

HGHT .-  1.8 

WET' 

-  18.9  CLOUD-  0 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP. VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

21.22 

35.724 

25.00 

296.28 

0.000 

1526.24 

10 

21.21 

35.728 

25.01 

296.29 

.030 

1526.39 

20 

21.16 

35.730 

25.03 

295.03 

.059 

1526.42 

30 

21.13 

35.730 

25.03 

294.73 

.089 

1526.51 

50 

21.03 

35.741 

25.07 

291.89 

.  147 

1526.58 

75 

19.51 

35.796 

25.51 

250.47 

.215 

1522.95 

100 

18.19 

35.792 

25.85 

219.50 

.274 

1519.63 

125 

17.26 

35.792 

26.08 

198.33 

.326 

1517.32 

150 

16.30 

35.751 

26.27 

180.43 

.373 

1514.80 

200 

14.65 

35.599 

26.53 

157.37 

.458 

1510.29 

250 

13.76 

35.473 

26.62 

149.76 

.535 

1508.07 

300 

13.01 

35.367 

26.69 

143.80 

.608 

1506.27 

350 

12.03 

35.203 

26.76 

138.40 

.679 

1503.56 

400 

11.45 

35.104 

26.79 

136.09 

.747 

1502.24 

450 

10,68 

34.986 

26.84 

132.13 

.814 

1500.19 

500 

9.96 

34.864 

26,87 

129.60 

.880 

1498.26 

550 

9.55 

34.795 

26.89 

128.78 

.944 

1497.49 

600 

9.17 

34.748 

26.91 

126.76 

1.008 

1496.85 

650 

8.74 

34.692 

26.94 

124.90 

1.071 

1496.00 

700 

8.29 

34.629 

26.96 

123.13 

1.133 

1495.04 

750 

7.85 

34.591 

27.00 

119.92 

1.194 

1494.14 

800 

7.01 

34.485 

27.03 

115.80 

1.253 

1491.57 

850 

6.13 

34.455 

27.13 

106.13 

1.308 

1488.87 

900 

5.56 

34.429 

27.18 

100.95 

1.360 

1487.37 

950 

4.95 

34.442 

27.26 

92.44 

1.408 

1485.73 

1000 

4.89 

34.501 

27.31 

87.84 

1.454 

1486.39 

1100 

4.19 

34.495 

27.39 

80.41 

1.538 

1485.15 

1200 

3.86 

34.524 

27.44 

74.96 

1.615 

1485.48 

1300 

3.55 

34.561 

27.50 

69.29 

1.687 

1485.89 

1400 

3.35 

34.591 

27.55 

65.25 

1.755 

1486.77 

1500 

3.13 

34.617 

27.59 

61.44 

1.818 

1487.55 

60 


CONRRD  9  STN  •  20 


61 


CONRRO  9  STN  •  90 


1480 

33.4 


1490 

33.8 


1500 

34.2 


1510 

34.6 


1520 

35.0 


1530 

35.4 


1540 

35.8 


1550  M/SEC 
36.2  %o 


62 


SHIP- 

CONRAD 

DATE 

28 

MAY  1965 

LATITUDE-  21  5 

CRUISE- 

9 

TIME 

— 

214  GMT 

LONGITUDE-  100  1 

STAT ION- 

22 

SOUNDING- 

5763 

MARSDEN  SQ.-  397 

D  DIR.- 

155  SEA 

D  I  R  •  - 

130  AIR  TEMP.  DRY-  22.8 

BAROMETE 

SPD  •  - 

22 

HGHT .- 

1.2 

WET-  20.0 

CLOUD- 

DEPTH  TEMP, 

SAL  IN. 

SIGMA 

T  SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

23,64 

35.332 

24.02 

390.03 

0.000 

1531.93 

10 

23,65 

35.339 

24.02 

390.25 

.039 

1532.13 

20 

23.65 

35.341 

24.02 

390.48 

.078 

1532.30 

30 

23.65 

35.343 

24.02 

390.78 

.117 

1532.46 

50 

23.43 

35.376 

24.11 

383.03 

.  194 

1532.29 

75 

21.99 

35.432 

24.57 

340.52 

.285 

1529.14 

100 

20.40 

35.628 

25.15 

285.80 

.  363 

1525.59 

125 

19.44 

35.679 

25.45 

258.72 

.431 

1523.43 

150 

18.92 

35.729 

25.62 

243.20 

.494 

1522.45 

200 

17.57 

35.710 

25.94 

214.04 

.608 

1519.36 

250 

15.88 

35.666 

26.30 

180.45 

.707 

1515.04 

300 

14.44 

35*549 

26.54 

159.55 

.792 

1511.18 

350 

12.89 

35.325 

26.68 

146.00 

.868 

1506.63 

400 

11.68 

35.142 

26.78 

137.60 

.939 

1503.08 

450 

10.66 

34.967 

26.83 

133.10 

1.007 

1500.09 

500 

9.72 

34.829 

26.89 

128.02 

1.072 

1497.33 

550 

9.13 

34.734 

26.91 

126.22 

1.  136 

1495.85 

600 

8.67 

34.667 

26.93 

124.64 

1.198 

1494.87 

650 

7.94 

34.575 

26.97 

120.93 

1.260 

1492.80 

700 

7,00 

34. 506 

27.05 

112.62 

1.  318 

1489,89 

750 

6.29 

34,509 

27.15 

103.09 

1.372 

1487.92 

800 

5.86 

34.531 

27.22 

96.19 

1.422 

1487.05 

850 

5.47 

34.538 

27.28 

91.03 

1.469 

1486.31 

900 

5.15 

34.571 

27.34 

84.95 

1.513 

1485.88 

950 

4.98 

34.597 

27.38 

81.34 

1.554 

1486.05 

1000 

4.80 

34.603 

27.41 

79.18 

1.594 

1486.15 

1100 

4.49 

34.618 

27.45 

75.10 

1.672 

1486.55 

1200 

4.08 

34.622 

27.50 

70.52 

1.744 

1486.52 

1300 

3.78 

34.634 

27.54 

66.78 

1.813 

1486.95 

1400 

3.52 

34.665 

27.59 

62.02 

1.877 

1487.57 

1500 

3.30 

34.685 

27.63 

58.62 

1.938 

1488.35 

1600 

3.12 

34.689 

27.65 

56.67 

1.995 

1489.27 

1700 

2.91 

34.712 

27.68 

53.10 

2.050 

1490.09 

1800 

2.71 

34.729 

27.72 

49.94 

2.102 

1490.95 

1900 

2.56 

34.739 

27.74 

47.91 

2.151 

1492.02 

2000 

2.41 

34.745 

27.76 

46.13 

2.  198 

1493.08 

2100 

2.32 

34.752 

27.77 

44.93 

2.243 

1494.40 

2200 

2.22 

34.750 

27.78 

44.25 

2.288 

1495.67 

2300 

2.12 

34.751 

27.78 

43.38 

2.332 

1496.94 

2400 

2.02 

34.754 

27.79 

42.24 

2.375 

1498.23 

2500 

1.94 

34,755 

27.80 

41.48 

2.416 

1499.60 

2600 

1  .87 

34.756 

27.81 

40.90 

2.458 

1501.01 

2700 

1.81 

34.761 

27.82 

40.13 

2.498 

1502.48 

2800 

1.74 

34.761 

27.82 

39.57 

2.  538 

1503.90 

2900 

1.68 

34.760 

27.83 

39.18 

2.577 

1505.37 

3000 

1.64 

34.755 

27.82 

39.25 

2.617 

1506.92 

20 
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CONRAD  3  STN.  22 
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33  4  33  8  34  2  34.6  35.0  35.4  35.8  36.2  36.6  %. 


3200 


SHIP- 

CONRAD 

DATE 

30 

MAY  1965 

LATITUDE-  14  50. 3S 

CRUISE- 

9 

TIME 

- 

348  GMT 

LONGITUDE-  97  45. 4E 

STATION- 

23 

SOUNDING- 

5190 

MARSDEN  SO.-  362  57 

D  DIR.- 

105  SEA 

DIR.- 

100  AIR  TEMP.  DRY-  25.6 

BAROMETER-  1 

SPD.- 

32 

HGHT •  - 

4.0 

WET-  23.9 

CLOUD- 

depth  temp. 

SAL  I N . 

SIGMA 

T  SP. VOL, 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

26.84 

34.273 

22.24 

559.88 

0.000 

1538.25 

10 

26.84 

34.273 

22.24 

560.26 

.056 

1538.42 

20 

26.85 

34.276 

22.24 

560.61 

.112 

1538.61 

30 

26.85 

34.276 

22.24 

561.09 

.168 

1538.77 

50 

25.43 

34.657 

22.97 

492.11 

.273 

1536.27 

75 

22.66 

35.119 

24.14 

381.38 

.383 

1530.48 

100 

21.44 

35.309 

24.63 

335.80 

.472 

1527.98 

125 

20.08 

35.307 

24.99 

301.65 

.552 

1524.75 

150 

18.60 

35.189 

25.28 

274.67 

.624 

1520.89 

200 

17.81 

35.592 

25.79 

228.22 

.750 

1519.92 

250 

15.19 

35.471 

26.31 

179.65 

.852 

1512.65 

300 

12.88 

35.222 

26.61 

151.89 

.  935 

1505.64 

350 

10.91 

34.985 

26,80 

133.88 

1.006 

1499.36 

400 

9.70 

34.813 

26.88 

126.84 

1.071 

1495.59 

450 

8.96 

34.721 

26.93 

122.55 

1.134 

1493.55 

500 

8.23 

34.646 

26.98 

117.37 

1.  194 

1491.53 

550 

7.41 

34.598 

27.06 

109.61 

1.250 

1489.13 

600 

6,89 

34.626 

27.16 

100.79 

1.303 

1487.96 

650 

6.62 

34.637 

27.21 

96.90 

1.352 

1487.74 

700 

6.35 

34.653 

27.25 

92.66 

1.400 

1487.52 

750 

6.10 

34.661 

27.29 

89.24 

1.445 

1487.35 

800 

5.86 

34.667 

27.33 

86.18 

1.489 

1487.23 

850 

5.52 

34.664 

27.37 

82.42 

1.531 

1486.68 

900 

5.27 

34.647 

27.39 

80.94 

1.572 

1486.47 

950 

5.05 

34.653 

27.42 

78.25 

1.612 

1486.41 

1000 

4.86 

34.647 

27.43 

76.69 

1.651 

1486.45 

1100 

4.55 

34.656 

27.48 

73.03 

1.725 

1486.85 

1200 

4.26 

34.677 

27.52 

68.76 

1.796 

1487.34 

1300 

3.99 

34.690 

27.56 

65.29 

1.863 

1487.90 

1400 

3.67 

34.696 

27.60 

61.67 

1.927 

1488.24 

1500 

3.43 

34.724 

27,65 

57.39 

1.986 

1488.94 

1600 

3.23 

34.733 

27.67 

54.94 

2.042 

1489.79 

1700 

2.95 

34.751 

27.71 

50.76 

2.095 

1490.31 

1800 

2.79 

34.764 

27.74 

48.41 

2.145 

1491.33 

1900 

2.65 

34.776 

27,76 

46.30 

2.  192 

1492.44 

2000 

2.48 

34.779 

27.78 

44.46 

2.238 

1493.41 

2100 

2.35 

34.778 

27.79 

43.42 

2.  282 

1494.55 

2200 

2.22 

34.782 

27.80 

41.91 

2.  324 

1495.70 

2300 

2.11 

34.786 

27.81 

40.69 

2.366 

1496.93 

2400 

2.00 

34.788 

27.82 

39.54 

2.406 

1498.17 
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1480 

334 

0 


CONRRD  9  STN •  93 


1490 
33  8 
4 


1500 
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8 
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34.6 

12 
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20 
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36.2 

28 


1560  M/SEC 
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SHIP- 

CONRAD 

DATE-  31 

MAY  1965 

L AT  I TUDE- 

12 

5.6S 

CRUISE- 

9 

TIME¬ 

816  GMT 

LONGITUDE- 

96  39. 3E 

ST  AT  I  ON- 

24 

SOUNDING- 

3291 

MARSDEN  SQ. 

-  362 

26 

WIND  DIR.-  90  SEA  DIR.-  0  AIR  TEMP.  DRY-  24.4  BAROMETER-  1010 

SPD • -  8  HGHT .-  .6  WET-  24.4  CLOUD-  0 


DEPTH 

TEMP. 

SALIN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

anomaly 

ANOMALY 

VELOCITY 

0 

27.49 

34.138 

21.93 

589.36 

0.000 

1539.55 

10 

27.40 

34.161 

21.98 

585.29 

.059 

1539.54 

20 

27.27 

34.195 

22.05 

579.32 

.117 

1539.46 

30 

27.17 

34.234 

22 .11 

573.77 

.175 

1539.44 

50 

26.51 

34,357 

22.41 

545.65 

.287 

1538.42 

75 

23.28 

34.556 

23.54 

438.92 

.410 

1531.39 

100 

21.44 

34.616 

24.10 

385.93 

.513 

1527.17 

125 

18.11 

34.623 

24.98 

303.06 

.  599 

1518.40 

150 

15.69 

34.595 

25.53 

251.12 

.668 

1511.50 

200 

12.57 

34,575 

26.17 

190.83 

.779 

1502.14 

250 

11.61 

34.674 

26.43 

166.95 

.868 

1499.78 

300 

10.83 

34.703 

26.59 

152.07 

.948 

1497.89 

350 

10.03 

34,672 

26.71 

141.62 

1.021 

1495.79 

400 

9.52 

34.702 

26.82 

131.94 

1.090 

1494.78 

450 

9.05 

34,687 

26.88 

126.48 

1.154 

1493.84 

500 

8.68 

34.687 

26.94 

121.45 

1.216 

1493.28 

550 

7.99 

34,647 

27.02 

114.63 

1.275 

1491.43 

600 

7.64 

34.638 

27.06 

110.78 

1.332 

1490.90 

650 

7.20 

34.633 

27.12 

105.45 

1.386 

1490.01 

700 

6.82 

34.604 

27.15 

102.91 

1.438 

1489.31 

750 

6.49 

34.609 

27.20 

98.59 

1.488 

1488.84 

800 

6.14 

34.591 

27.23 

95.67 

1.537 

1488.25 

850 

5.81 

34.586 

27.27 

92 .14 

1.  584 

1487.74 

900 

5,52 

34.584 

27.31 

88.89 

1.629 

1487.40 

950 

5.35 

34.596 

27.33 

86.45 

1.673 

1487.55 

1000 

5.10 

34.600 

27.37 

83.30 

1.715 

1487.37 

1100 

4.73 

34.599 

27.41 

79.65 

1.797 

1487.51 

1200 

4.40 

34.620 

27.46 

74.78 

1.874 

1487.84 

1300 

4.18 

34.633 

27.50 

71.89 

1.947 

1488.61 

1400 

3.95 

34.652 

27.54 

68.51 

2.017 

1489.35 

1500 

3.65 

34.672 

27.58 

63.95 

2.084 

1489.80 

1600 

3.45 

34.686 

27.61 

61.01 

2.146 

1490.65 

1700 

3.26 

34.701 

27.64 

58.25 

2.206 

1491.55 

1800 

3.06 

34.708 

27.67 

55.95 

2.263 

1492.40 

1900 

2.81 

34.715 

27.70 

52.83 

2.317 

1493.04 

2000 

2.65 

34.721 

27.72 

50.90 

2.369 

1494.05 

2100 

2.46 

34.723 

27.73 

48.83 

2.419 

1494.94 

2200 

2.34 

34.721 

27.74 

47.88 

2.467 

1496.12 

2300 

2.22 

34.731 

27.76 

46.04 

2.514 

1497.33 

2400 

2.12 

34.726 

27.76 

45.56 

2.560 

1498.60 

2500 

1.98 

34.718 

27.77 

44.79 

2.605 

1499.69 

2600 

1.90 

34.719 

27.78 

43.97 

2.650 

1501.06 

2700 

1.78 

34.714 

27,78 

43.13 

2.693 

1502.26 

2800 

1.71 

34.718 

27.79 

42.25 

2.736 

1503.68 

2900 

1.67 

34.714 

27.79 

42.24 

2.778 

1505.23 
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SHIP-  CONRAD  DATE-  1  JUN  1965  LATITUDE-  8  57. IS 


CRUISE- 

9 

TIME- 

1110  GMT 

LONGITUDE-  95  37 

STATION 

— 

25 

SOUNDING- 

4737 

MARSDEN 

SO.-  326 

WIND  DIR.- 
SPD.  - 

330 

7 

SEA 

DIR.-  0 

HGHT . -  .6 

AIR  TEMP. 

DRY-  31.1 
WET-  27.8 

BAROMETER 

CLOUD- 

depth 

TEMP. 

SAL  I N . 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

28.42 

34.044 

21.56 

625.19 

0.000 

1541.48 

10 

28.04 

34.052 

21.69 

612.91 

.062 

1540.83 

20 

27.99 

34.051 

21.71 

612.07 

.  123 

1540.88 

30 

27.99 

34.053 

21.71 

612.09 

.184 

1541.05 

50 

24.81 

34.831 

23.29 

461.51 

.292 

1535.01 

75 

20.14 

34.592 

24.43 

353.31 

.  394 

1523.26 

100 

17.26 

34.610 

25.17 

283.55 

.473 

1515.48 

125 

14.91 

34.493 

25.62 

241.30 

.  539 

1508.52 

150 

13.88 

34.511 

25.85 

219.65 

.  596 

1505.62 

200 

11.92 

34.734 

26.42 

166.96 

.693 

1500.12 

250 

11.07 

34,808 

26.63 

147.37 

.772 

1498.06 

300 

10.55 

34.851 

26.76 

136.32 

.843 

1497.08 

350 

10,10 

34.847 

26.84 

129.92 

.909 

1496.27 

400 

9.54 

34.820 

26.91 

123.60 

.972 

1495.01 

450 

9.06 

34.798 

26.97 

118.33 

1.033 

1494.03 

500 

8.60 

34.779 

27.03 

113.40 

1.091 

1493.10 

550 

8,15 

34.754 

27.08 

109.17 

1.147 

1492.18 

600 

7.71 

34.743 

27.13 

104.18 

1.200 

1491.31 

650 

7.39 

34.720 

27.16 

101.87 

1.251 

1490.86 

700 

6.94 

34.711 

27.22 

96.76 

1.301 

1489.92 

750 

6.51 

34.691 

27.26 

92.78 

1.348 

1489.03 

800 

6.18 

34.672 

27.29 

90.27 

1.  394 

1488.51 

850 

5.79 

34.653 

27.33 

86.97 

1.439 

1487.75 

900 

5.59 

34.661 

27.36 

84.30 

1.481 

1487.78 

950 

5.40 

34.658 

27.38 

82.46 

1.  523 

1487.84 

1000 

5.16 

34.660 

27.41 

79.70 

1.564 

1487.69 

1100 

4.85 

34.686 

27.46 

74.83 

1.641 

1488.12 

1200 

4.57 

34.689 

27.50 

71.87 

1.714 

1488.64 

1300 

4.32 

34.703 

27.54 

68.63 

1.784 

1489.29 

1400 

4.07 

34.719 

27.58 

64.98 

1.851 

1489.94 

1500 

3.77 

34.729 

27.62 

61.38 

1.914 

1490.38 

1600 

3.43 

34.724 

27.65 

58.03 

1.974 

1490.62 

1700 

3.17 

34.732 

27,68 

54,91 

2.031 

1491.21 

1800 

2.94 

34.737 

27.70 

52.26 

2.084 

1491.93 

1900 

2.75 

34.743 

27.72 

49.99 

2.135 

1492.81 

2000 

2.55 

34.745 

27.74 

47.94 

2.184 

1493.66 

2100 

2.39 

34.743 

27.76 

46.49 

2.231 

1494.66 

2200 

2.28 

34.742 

27.76 

45.68 

2.278 

1495.89 

2300 

2.18 

34.738 

27.77 

45.03 

2.323 

1497.16 

2400 

2.11 

34.737 

27.77 

44.72 

2.368 

1498.56 

2500 

2.03 

34.739 

27.78 

43.87 

2.412 

1499.93 

2600 

1.95 

34.739 

27.79 

43.25 

2.456 

1501.30 

2700 

1.87 

34.741 

27.80 

42.45 

2.499 

1502.68 

2800 

1.81 

34.733 

27.79 

42.51 

2.  541 

1504.13 

2900 

1.75 

34.735 

27.80 

41.85 

2.583 

1505.60 

3000 

1  .69 

34.729 

27.80 

41.82 

2.625 

1507.06 

3100 

1  .63 

34.727 

27.80 

41.42 

2.667 

1508.53 

3200 

1.57 

34.727 

27.81 

40.92 

2.708 

1510.01 
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- 


SHIP-  CONRAD 
CRUISE-  9 
STATION-  26 


DATE-  2  JUN  1965 
TIME-  820  GMT 
SOUNDING-  5107 


LATITUDE-  5  56. 3S 
LONGITUDE-  94  58. IE 
MARSDEN  SQ.-  326  64 


WIND  DIR.-  340 
SPD • -  10 


SEA  DIR.-  354 
HGHT •-  .3 


AIR  TEMP.  DRY-  31.1 
WET-  27.8 


BAROMETER-  1009 
CLOUD-  0 


DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP. VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

29.19 

34.212 

21.43 

637.74 

0.000 

1543.30 

10 

29.07 

34.216 

21  .47 

633.92 

.064 

1543.22 

20 

29.05 

34.218 

21.48 

633.50 

.127 

1543.34 

30 

29.04 

34.217 

21  .49 

633.52 

.  190 

1543.48 

50 

27.91 

34.678 

22.21 

565.46 

.310 

1541.88 

75 

26.70 

34.882 

22.75 

514.63 

.445 

1539.84 

100 

25.92 

35.172 

23.21 

471.50 

.  568 

1538.80 

125 

22.27 

34.997 

24.16 

381.28 

.675 

1530.17 

150 

17.54 

34.654 

25.14 

288.33 

.759 

1517.18 

200 

13.21 

34.732 

26.16 

191.52 

.879 

1504.49 

250 

11.76 

34.796 

26.49 

160.71 

.967 

1500.46 

300 

11.07 

34,810 

26.63 

148.42 

1.044 

1498.88 

350 

10.54 

34.869 

26.77 

135.95 

1.115 

1497.88 

400 

10.14 

34.891 

26.86 

128.43 

1.181 

1497.29 

450 

9.78 

34.883 

26.92 

124.05 

1.244 

1496.79 

500 

9.31 

34.867 

26.98 

118.42 

1.305 

1495.86 

550 

8.88 

34,863 

27.05 

112.74 

1.  363 

1495.08 

600 

8.51 

34.873 

27.12 

106.90 

1.418 

1494.53 

650 

8.22 

34.881 

27.17 

102.72 

1.470 

1494.26 

75 


CQNRRD  9  STN  •  26 


S(%o) 


76 


1480 

33.4 

2 


CONRAD 

9  STN  • 

26 

1490 

1500 

1510 

1520 

1530 

1540 

33.8 

34.2 

34.6 

35.0 

35.4 

35.8 

6 

10 

14 

18 

22 

26 

1 

~f-s 

1 

1 

1 

~<~v 

1550  M/SEC 
36.2  %o 
30°C 


SDV- 


800 


77 


1 


SHIP-  CONRAD 
CRUISE-  9 
STATION-  27 


DATE-  2  JUN  1965 
TIME-  2046  GMT 
SOUNDING-  5009 


LATITUDE-  5  4.2S 
LONGITUDE-  94  43. 9E 
MARSDEN  SQ.-  326  54 


WIND  D I  R  •  - 
SPD  •  - 


0  SEA  DIR.- 
4  HGHT • - 


0  AIR  TEMP.  DRY-  27.8  BAROMETER-  1010 

.3  WET-  25.6  CLOUD-  0 


depth 

TEMP. 

SAL  I  N . 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

28.98 

34.281 

21.55 

625.86 

0.000 

1542.93 

10 

28.93 

34.280 

21.57 

624.68 

.063 

1542.99 

20 

28.91 

34.282 

21.58 

624.49 

.125 

1543.11 

30 

28.89 

34.291 

21.59 

623.62 

.187 

1543.25 

50 

27.97 

34.469 

22.03 

582.50 

.308 

1541.79 

75 

26.02 

34.893 

22.97 

493.51 

.443 

1538.31 

100 

24.90 

35.038 

23.42 

451.02 

.  561 

1536.27 

125 

23.04 

35.126 

24.04 

392 .99 

•  666 

1532.26 

150 

18.37 

34.949 

25.16 

286.46 

.751 

1519.95 

200 

13.27 

34.784 

26.19 

188.86 

.870 

1504.76 

250 

11.94 

34.948 

26.58 

152.94 

.955 

1501.27 

300 

11.38 

34.964 

26.70 

142.60 

1.029 

1500.16 

350 

9.87 

34.737 

26.79 

134.17 

1.098 

1495.29 

400 

9.68 

34.759 

26.84 

130.41 

1.165 

1495.44 

450 

9.55 

34.821 

26.91 

124.79 

1.228 

1495.87 

500 

9.28 

34.840 

26.97 

120.02 

1.290 

1495.72 

550 

8.80 

34.831 

27.04 

113.80 

1.348 

1494.74 

600 

8.53 

34.836 

27.08 

110.01 

1.404 

1494.55 

650 

8.09 

34.805 

27.13 

106*32 

1.458 

1493.67 

700 

7.73 

34.810 

27.19 

101.17 

1.510 

1493.12 

750 

7.28 

34.784 

27.23 

97.08 

1.559 

1492.17 

800 

6.96 

34.784 

27.27 

93.20 

1.607 

1491.75 

850 

6.67 

34.792 

27.32 

89.15 

1.653 

1491.44 

900 

6.52 

34.786 

27.34 

88.01 

1.697 

1491.67 

950 

6.30 

34.773 

27.36 

86.48 

1. 741 

1491.61 

1000 

5.85 

34.730 

27.38 

83.89 

1.783 

1490,58 

1100 

5.26 

34.751 

27.47 

75.45 

1.863 

1489.88 

1200 

4.88 

34.756 

27.52 

71.12 

1,936 

1490.00 

1300 

4.40 

34.755 

27.57 

65.87 

2.005 

1489.69 

1400 

4.04 

34.759 

27.61 

61.76 

2.068 

1489.87 

1500 

3.74 

34.759 

27.64 

58.76 

2.  129 

1490.29 

1600 

3.55 

34.766 

27.67 

56.51 

2.186 

1491.18 

1700 

3.27 

34.763 

27.69 

53.87 

2.241 

1491.67 

1800 

2.98 

34.748 

27.71 

51.88 

2.294 

1492.11 

1900 

2.67 

34.744 

27.73 

48.95 

2.345 

1492.47 

2000 

2.48 

34.740 

27.75 

47.28 

2.393 

1493.34 

2100 

2.33 

34.734 

27.75 

46.40 

2.440 

1494.39 

2200 

2.19 

34.732 

27,76 

45.23 

2.485 

1495.48 

2300 

2.07 

34.730 

27.77 

44.24 

2.530 

1496.67 

2400 

1.97 

34.727 

27.78 

43.61 

2.  574 

1497.94 

2500 

1.89 

34.723 

27.78 

43 .25 

2,  618 

1499.30 

2600 

1.81 

34.725 

27.79 

42.31 

2.660 

1500.67 

2700 

1.74 

34.724 

27.79 

41.85 

2.702 

1502.09 

2800 

1.68 

34.727 

27.80 

41.20 

2.  744 

1503.56 

2900 

1  .64 

34,722 

27.80 

41.29 

2.785 

1505.10 

78 


CONRAD  9  STN  •  27 


S(%o) 


79 


1480 

334 

0 


CONRAD  9  STN  •  27 


1490  1500  1510  1520  1530  1540  1550 

33  8  34  2  34.6  35.0  354  35.8  36.2 

4  8  12  16  20  24  28 


1560  M/SEC 
36.6  %„ 

32°C 

200 

400 

-600 

-800 

-1000 

-1200 

—  M 
-1400 

-1600 

-1800 

-2000 

-2200 

—  2400 

—  2600 

—  2800 

—  3000 


3200 


SHIP-  CONRAD 
CRUISE-  9 
STATION-  28 


DATE-  3  JUN  1965 
TIME-  545  GMT 
SOUNDING-  4884 


LATITUDE-  4  • 3  S 
LONGITUDE-  94  27. 7E 
MARSDEN  SQ.-  326  44 


WIND  DIR.-  0 

SPD  •  -  0 


SEA  DIR.-  0  AIR  TEMP.  DRY-  33.9  BAROMETER-  1012 

HGHT .-  0.0  WET-  27.8  CLOUD-  0 


depth 

TEMP. 

SAL  IN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

29.69 

34.518 

21.49 

631.61 

0.000 

1544.67 

10 

28.73 

34.518 

21.81 

601.40 

.062 

1542.82 

20 

28.71 

34.513 

21.82 

601.36 

.  122 

1542.93 

30 

28.69 

34.519 

21.83 

600.70 

.  182 

1543.06 

50 

28,24 

34.923 

22.28 

558.44 

.  298 

1542.86 

75 

25.70 

35.158 

23.27 

464.89 

.426 

1537.87 

100 

25.13 

35.280 

23.53 

440.34 

.  539 

1537.09 

125 

24.17 

35.315 

23.85 

411.23 

.645 

1535.25 

150 

21.79 

35.019 

24.31 

367.83 

.743 

1529.37 

200 

14.64 

34.851 

25.95 

211.65 

.888 

1509.32 

250 

12.33 

34.861 

26.44 

166.54 

.982 

1502.50 

300 

11.75 

34.997 

26.65 

147.02 

1.061 

1501.50 

350 

11.11 

34.971 

26,75 

138.54 

1.  132 

1500.04 

400 

10.69 

34.951 

26.81 

133.64 

1.200 

1499.34 

450 

10.25 

34.929 

26.87 

128.66 

1.266 

1498.56 

500 

9.79 

34.914 

26.94 

122.98 

1.328 

1497.69 

550 

9.19 

34.877 

27.01 

116.70 

1.388 

1496.25 

600 

8.85 

34.852 

27.05 

114.03 

1.446 

1495.78 

650 

8.50 

34.852 

27.10 

109.21 

1.  502 

1495.28 

700 

8.08 

34.846 

27.16 

103.98 

1.555 

1494.51 

750 

7.64 

34.821 

27.21 

99.88 

1.606 

1493.61 

800 

7.39 

34.828 

27.25 

96.40 

1.655 

1493.48 

850 

6.96 

34.812 

27.30 

91.82 

1.702 

1492.61 

900 

6.42 

34.771 

27.34 

87.69 

1.747 

1491.23 

950 

6.01 

34.778 

27.40 

82.03 

1.790 

1490.46 

1000 

5.65 

34.782 

27.45 

77.44 

1.829 

1489.84 

81 


CONRAD  9  STN  •  28 


33.4 


32 

28 

24 

20 

T(°C) 

16 

12 

8 

4 

-J - ^ ^ ^ ^ _ I _ 10 

33.8  342  346  35.0  35.4  35.8  36.2 

S(%o) 


*> 

101 


200 


300 

$  HOI 
/  503 

7 

H.  751 


1 02H 


1019 


82 


1480 

33.4 

2 


CONRAD  9 

STN  - 

98 

1490 

1500 

1510 

1520 

1530 

1540 

1550  M/SEC 

33.8 

34.2 

34.6 

35.0 

35.4 

35.8 

36.2  %o 

6 

10 

14 

18 

22 

26 

30°C 

83 


J  — 

[SE- 

riON- 

:r.- 

>d.- 

DEPT 

0 

10 

20 

30 

50 

75 

100 

125 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 


CONRAD 

DATE-  3 

JUN  1965 

L AT  I TUDE- 

2  56. 4S 

9 

TIME¬ 

1413  GMT 

LONGITUDE- 

94  15. IE 

29 

SOUNDING- 

4777 

MARSDEN  SQ. 

-  326  24 

0  SEA  DIR,-  225  AIR  TEMP.  DRY-  27.8  BAROMETER-  1014 

3  HGHT .-  .6  WET-  25.0  CLOUD-  0 


TEMP. 

SAL  IN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

30.06 

34.722 

21.52 

629.21 

0.000 

1545.66 

29.26 

34.737 

21.80 

602.67 

.062 

1544.17 

28.94 

34.778 

21.94 

589.89 

.121 

1543.71 

28.87 

34.791 

21  .97 

586.95 

.180 

1543.74 

28.85 

34.796 

21  .98 

586.65 

.297 

1544.03 

28.05 

34.948 

22.36 

551.72 

.440 

1542.89 

25.66 

35.101 

23.24 

468.77 

.  567 

1538.12 

22.26 

35.242 

24.35 

363.32 

.671 

1530.43 

19.43 

35.197 

25.08 

294.38 

.754 

1523.24 

15.03 

35.042 

26.01 

206.06 

.879 

1510.80 

13.92 

35.030 

26.25 

185.19 

.976 

1508.03 

12.20 

35.002 

26.57 

155.06 

1.061 

1503.05 

11.46 

34,958 

26.68 

145.82 

1.137 

1501.25 

10.84 

34.937 

26.77 

137.29 

1.207 

1499.86 

10,22 

34.901 

26.86 

130.28 

1.274 

1498.41 

9.83 

34.883 

26.91 

126.00 

1. 338 

1497.79 

9.41 

34.861 

26.96 

121.59 

1. 400 

1497.05 

9.01 

34,839 

27.01 

117.60 

1.460 

1496.36 

8.66 

34.862 

27.08 

111.05 

1.517 

1495.90 

8.25 

34.846 

27.13 

106.71 

1.572 

1495.15 

7.93 

34.877 

27.21 

100.22 

1.623 

1494.80 

7.16 

34.821 

27.28 

93.37 

1.672 

1492.57 

6.80 

34.799 

27.31 

90.52 

1.718 

1491.96 

6.57 

34.813 

27.35 

86.79 

1. 762 

1491.90 

6.31 

34,817 

27.39 

83.46 

1.805 

1491.71 

6.01 

34.810 

27.42 

80.38 

1.846 

1491.33 

5.56 

34.804 

27.47 

75.70 

1.924 

1491.17 

5.33 

34.811 

27.51 

73.25 

1.998 

1491.91 

4.93 

34.812 

27.56 

68.79 

2.069 

1491.95 

4.53 

34.802 

27.59 

65.11 

2.136 

1491.96 

4.10 

34.781 

27.62 

61.87 

2.200 

1491.83 

3.74 

34.769 

27.65 

58.85 

2.260 

1491.98 

3.37 

34.759 

27.68 

55.45 

2.317 

1492.09 

3.10 

34.753 

27.70 

53.16 

2.371 

1492.63 

2.90 

34.746 

27.71 

51.68 

2.424 

1493.45 

2.70 

34.740 

27.73 

50.15 

2.475 

1494.29 

2.56 

34.741 

27.74 

48.88 

2.524 

1495.39 

2.45 

34.732 

27.74 

48.63 

2.  573 

1496.60 

2.34 

34.719 

27.74 

48.55 

2.622 

1497.82 

2.25 

34.720 

27.75 

47.69 

2.670 

1499.14 

2.18 

34.722 

27.76 

47.14 

2.717 

1500.55 

2.09 

34,718 

27.76 

46.66 

2.764 

1501.87 

2.02 

34.724 

27.77 

45.72 

2.810 

1503.30 

1.95 

34.723 

27.78 

45.1  1 

2.856 

1504.72 

1.90 

34.722 

27.78 

44.90 

2.901 

1506.23 

84 


CONRFID  3  STN  •  23 


S(%o) 


85 


CONRRD  9  STN  •  29 

1480  1490  1500  1510  1520  1530  1540  1550  I560M/SEC 


3200 


>t- 

:on- 
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)EPT 

0 
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CONRAD 

9 

30 


DATE-  3  JUN  1965 
TIME-  2327  GMT 
SOUNDING-  4700 


LATITUDE-  2  ,8S 
LONGITUDE-  94  1.0E 
MARSDEN  SQ.-  326  23 


0  SEA  DIR.-  190  AIR  TEMP.  DRY-  27.2  BAROMETER-  1013 

2  HGHT .-  .9  WET-  25.0  CLOUD-  0 


TEMP. 

SAL  IN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

29.09 

34.818 

21.92 

590.70 

0.000 

1543.74 

28.85 

34.792 

21.98 

585.56 

.059 

1543.37 

28.76 

34.797 

22.01 

582.68 

.117 

1543.35 

28.75 

34.818 

22.03 

581.28 

.175 

1543.51 

28.75 

34.899 

22.09 

576.20 

.291 

1543.93 

28.12 

34.948 

22.34 

553.73 

.432 

1543.05 

26.57 

34.996 

22.87 

503.56 

.  565 

1540.09 

23.75 

35.108 

23.82 

414.15 

.679 

1534.00 

19.20 

35.178 

25.12 

289.99 

.767 

1522.57 

15.13 

35.067 

26.01 

206.18 

.891 

1511.14 

13.01 

34.965 

26.38 

172.03 

.986 

1504.93 

11.80 

34.994 

26.64 

148.10 

1.066 

1501.66 

11.02 

34.952 

26.75 

138.18 

1.  138 

1499.70 

10.34 

34.911 

26.84 

130.41 

1.205 

1498.04 

9.91 

34.885 

26.90 

126.12 

1.269 

1497.27 

9.39 

34.877 

26.98 

118.92 

1.330 

1496.17 

9.09 

34.898 

27.04 

113.61 

1.388 

1495.91 

8.76 

34.899 

27.10 

109.05 

1. 444 

1495.50 

8.24 

34.865 

27.15 

104.19 

1.497 

1494.32 

8.08 

34.923 

27.22 

98.33 

1.548 

1494.61 

7.95 

34.927 

27.24 

96.82 

1. 597 

1494.94 

7.60 

34.907 

27.28 

93.67 

1.644 

1494.40 

7.30 

34.879 

27.30 

92.10 

1.691 

1494.02 

7.08 

34.884 

27.34 

89.15 

1. 736 

1494.00 

6.78 

34.875 

27.37 

86.02 

1.780 

1493.64 

87 


CONRRD  9  STN  •  30 


33.4 


32 

28 

24 

20 

T(°C) 

16 

12 

8 

4 

_ 0 

33.8  34.2  346  35.0  35.4  35.8  36.2 

S(%o) 


t. 


101 


;  201 


*  •>  302 


*  403 

4  509 

> 

'•  \  753 


991* 


88 


CONRRD 

3  STN  • 

30 

1480 

1490 

1500 

1510 

1520 

1530 

1540 

1550  M/SEC 

33.4 

33.8 

34.2 

34.6 

35.0 

35.4 

35.8 

36.2  %o 

2 

6 

10 

14 

18 

22 

26 

30°C 

—800 


1000 


1200 


89 


I 


SHIP- 

CONRAD 

DATE-  4 

CRU  ISE- 

9 

TIME- 

STATION- 

31 

SOUND  I  NG- 

ND  DIR.- 

0  SEA 

DIR.-  320  A 

SPD  •  - 

2 

HGHT • -  .9 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA 

550 

8.84 

34.921 

27.10 

600 

8.54 

34.870 

27.11 

650 

8.05 

34.916 

27.22 

700 

7.87 

34.906 

27.24 

750 

7.67 

34.917 

27.28 

800 

7.36 

34.913 

27.32 

850 

7.21 

34.893 

27.33 

900 

6.86 

34.895 

27.38 

950 

6.59 

34.850 

27.38 

1000 

6.18 

34.859 

27.44 

JUN  1965 

LATITUDE-  1  28. 8S 

353  GMT 

LONGITUDE-  93  52. 6E 

4646 

marsden 

1  SO.-  326  13 

IR  TEMP.  DRY 

-  32.8 

BAROMETER-  1014 

WET 

-  28.9 

CLOUD-  0 

T  SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

107.78 

0.000 

1494.83 

107.63 

.054 

1494.46 

97.49 

.105 

1493.49 

96.35 

.154 

1493.61 

93.24 

.201 

1493.68 

89.60 

.247 

1493.30 

89.57 

.291 

1493.52 

84.98 

.335 

1492.98 

85.09 

.  378 

1492.69 

79.13 

.419 

1491.90 

90 


CONRAD  9  STN  •  31 


S(%o) 


91 


CONRFID  9  STN  •  31 


1480 

33.4 


1490 

33.8 


1500 

34.2 


1510 

34.6 


1520 

35.0 


1530 

35.4 


1540 

35.8 


1550  M/SEC 
36.2  %<, 


92 


SHIP- 

CRUISE- 

STATION- 


CONRAD  DATE-  4  JUN  1965 

9  TIME-  811  GMT 

32  SOUNDING-  4621 


LATITUDE-  1  1.2S 
LONGITUDE-  93  37. OE 
MARSDEN  SQ.-  326  13 


WIND  DIR.-  210 
SPD.-  5 


SEA  DIR.-  170  AIR  TEMP.  DRY-  32.2  BAROMETER-  1012 

HGHT • -  1.2  WET-  27.8  CLOUD-  0 


DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP.VOL. 

dyn.ht. 

SOUND 

anomaly 

ANOMALY 

VELOCITY 

0 

29.35 

34.758 

21.79 

603.44 

0.000 

1544.22 

10 

28.65 

34,669 

21.95 

587.91 

.060 

1542.81 

20 

28.59 

34.760 

22.04 

580.03 

.118 

1542,94 

30 

28.67 

34.854 

22.09 

576.14 

.176 

1543.38 

50 

28.68 

34.918 

22.13 

572.75 

.291 

1543.80 

75 

28.51 

35.016 

22.26 

561.34 

.432 

1543.96 

100 

28.40 

35.014 

22.30 

558.88 

.572 

1544.13 

125 

24.58 

34.973 

23.47 

447.40 

.698 

1535.85 

150 

18.88 

35,181 

25.21 

281.89 

.789 

1521.68 

200 

14.96 

35,015 

26.01 

206.50 

.911 

1510.54 

250 

12,58 

35,018 

26.51 

159.77 

1.003 

1503.55 

300 

11.04 

34.952 

26.75 

137.48 

1.077 

1498.95 

350 

10.45 

34,925 

26.83 

130.22 

1.144 

1497.63 

400 

10.20 

34,928 

26.88 

126.82 

1.209 

1497.55 

450 

9.89 

34,917 

26.93 

123.32 

1.271 

1497.23 

500 

9.13 

34,892 

27.03 

113.63 

1.330 

1495.23 

550 

8.85 

34,919 

27.10 

108.12 

1.386 

1495.04 

600 

8.29 

34,907 

27.18 

101.02 

1.438 

1493.74 

650 

8.04 

34.925 

27.23 

96.67 

1.487 

1493.63 

700 

7.82 

34.911 

27.25 

95.14 

1.535 

1493.60 

750 

7.50 

34.890 

27.28 

92.60 

1.  582 

1493.16 

800 

7.39 

34,914 

27.32 

89.98 

1.628 

1493.59 

850 

7.07 

34.902 

27.35 

86.88 

1.672 

1493.16 

900 

6.89 

34.893 

27.37 

85.66 

1.715 

1493.27 

950 

6.82 

34.900 

27.39 

84.88 

1. 758 

1493.83 

1000 

6.45 

34.878 

27.42 

8  1.76 

1.800 

1493.17 

93 


CONRRD  9  STN •  32 


S(%o) 


94 


1480 

33.4 

2 


CDNRRO  9 

STN  • 

32 

1490 

1500 

1510 

1520 

1530 

1540 

1550  M/SEC 

33.8 

34.2 

34.6 

35.0 

35.4 

35.8 

36.2  %<, 

6 

10 

14 

18 

22 

26 

30°C 

1000 


1200 


95 


SHIP- 

CONRAD 

DATE 

4  JUN  1965 

LATITUDE-  0  41. 

CRUISE- 

9 

TIME 

1200  GMT 

LONGITUDE-  93  26. 

ST  AT  I  ON- 

33 

SOUNDING- 

4602 

MARSDEN  SQ.-  326 

ND  DIR.-  225  SEA 

DIR.- 

225  AIR 

TEMP.  DRY 

-  30.0 

BAROMETER- 

SPD.- 

6 

HGHT • - 

.3 

WET 

-  27.8 

CLOUD- 

DEPTH 

TEMP. 

SALIN. 

SIGMA  T 

SP.VOL. 

dyn.ht. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

29.38 

33.575 

20.89 

689.34 

0.000 

1543.02 

10 

29.14 

34.156 

21  .40 

640.50 

.066 

1543.30 

20 

29.06 

34.440 

21.65 

617.78 

.  129 

1543.60 

30 

28.79 

34.649 

21.89 

594.70 

.  190 

1543.42 

50 

28.48 

34,677 

22.01 

583.68 

.308 

1543.12 

75 

28.34 

34.726 

22.10 

576.85 

.453 

1543.28 

100 

28.40 

34.994 

22.28 

560.43 

.595 

1544.11 

125 

23.01 

34.974 

23.93 

403.20 

.716 

1532.01 

150 

18.02 

35.139 

25.39 

264.40 

.799 

1519.16 

200 

14.40 

34.979 

26.10 

197.40 

.914 

1508.70 

250 

12.56 

34.991 

26.49 

161.39 

1.004 

1503.45 

300 

11.03 

34.960 

26,76 

136.58 

1.079 

1498.92 

350 

10.56 

34.949 

26.83 

130.34 

1.  145 

1498.06 

400 

10.18 

34.938 

26.89 

125.76 

1.209 

1497.49 

450 

9.92 

34.929 

26.93 

123.00 

1.272 

1497.36 

500 

9.46 

34.899 

26.98 

118.61 

1. 332 

1496.46 

550 

8.99 

34.943 

27.09 

108.63 

1.389 

1495.59 

96 


CONRRD  9  STN •  33 


S(%o) 


97 


1480 

33.4 

2 


CONRAD  9 

STN  - 

33 

1490 

1500 

1510 

1520 

1530 

1540 

1550  M/SEC 

33.8 

34.2 

34.6 

35.0 

35.4 

35.8 

36.2  %o 

6 

10 

14 

18 

22 

26 

30°C 

800 


98 


SHIP- 

CONRAD 

DATE 

4  JUN  1965 

LATITUDE-  0  41. 

CRUISE- 

9 

TIME 

1243  GMT 

LONGITUDE-  93  26. 

STATION- 

34 

SOUNDING- 

4598 

MARSDEN 

1  SO.-  326 

ND  DIR.-  180  SEA 

D I  R  •- 

220  AIR 

TEMP.  DRY 

-  28.3 

BAROMETER- 

SPD  •  - 

10 

HGHT . - 

.6 

WET 

-  26.7 

CLOUD- 

DEPTH 

TEMP. 

SALIN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

anomaly 

VELOCITY 

0 

29.08 

34.699 

21.83 

599.13 

0.000 

1543.59 

10 

28.87 

34.693 

21.90 

593.13 

.060 

1543.30 

20 

28.75 

34.690 

21.94 

590.09 

.119 

1543.21 

30 

28.66 

34.677 

21  .96 

588.51 

.178 

1543.17 

50 

28.46 

34.680 

22.02 

582.89 

.295 

1543.08 

75 

28.35 

34.734 

22.10 

576.32 

•  440 

1543.31 

100 

28.41 

34.996 

22.28 

560.63 

.582 

1544.14 

125 

22.77 

34.914 

23.95 

401.08 

.702 

1531.34 

150 

18.05 

35.152 

25.39 

264.18 

.785 

1519.27 

200 

14.10 

34.987 

26.17 

190.74 

.899 

1507.74 

250 

12.57 

34.989 

26.49 

161.65 

.987 

1503.48 

300 

11.07 

34.968 

26.76 

136.77 

1.062 

1499.08 

350 

10.58 

34.955 

26.84 

130.26 

1.128 

1498.14 

400 

10.18 

34.935 

26.89 

125.89 

1.192 

1497.49 

450 

9.89 

34.922 

26.93 

122.98 

1.255 

1497.24 

500 

9.41 

34.890 

26.99 

118.31 

1.315 

1496.26 

1013 

0 


99 


CONRRD  3  STN  •  34 


S(%o) 


100 


1480 

33.4 

2 


CONRRD  9 

STN  ■ 

34 

1490 

1500 

1510 

1520 

1530 

1540 

1550  M/SEC 

33.8 

34.2 

34.6 

35.0 

35.4 

35.8 

36.2  %o 

6 

10 

14 

18 

22 

26 

30°C 

800 


101 


k. 


SHIP- 

CONRAD 

DATE- 

4  JUN  1965 

LATITUDE-  0  6 

CRUISE- 

9 

TIME¬ 

1939  GMT 

LONGITUDE-  92  46 

ST  AT  I  ON- 

35 

SOUNDING 

4487 

MARSDEN  SQ.-  27 

ND  DIR.-  220 
SPD • -  10 

SEA 

DIR.-  190 

HGHT •-  0.0 

AIR  TEMP. 

DRY 

WET 

-  28.3  BAROMETER 

-  26.7  CLOUD- 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP. VOL . 

DYN.HT. 

SOUND 

anomaly 

ANOMALY 

VELOCITY 

0 

29.15 

33.534 

20.94 

685.02 

0.000 

1542.49 

10 

29.05 

33.744 

21.13 

667.11 

.068 

1542.67 

20 

28.88 

34.154 

21.49 

632.83 

.133 

1542.91 

30 

28.74 

34.438 

21.75 

608.10 

.195 

1543.08 

50 

28.32 

34.687 

22.08 

577.90 

.313 

1542.78 

75 

28.26 

34.787 

22.17 

569.95 

.457 

1543  o 17 

100 

28.32 

34.883 

22.22 

565.97 

.  599 

1543.82 

125 

25.82 

34.890 

23.03 

489.71 

.731 

1538.67 

150 

17.34 

35.100 

25.53 

251.50 

.823 

1517.12 

200 

14.85 

35,057 

26.07 

201.15 

.936 

1510.24 

250 

12.36 

35.034 

26.56 

154.51 

1.025 

1502.82 

300 

11.39 

34.971 

26.70 

142.34 

1.  100 

1500.21 

350 

10.50 

34.970 

26.86 

127.78 

1.  167 

1497.87 

400 

10.03 

34.945 

26.92 

122.75 

1.230 

1496.96 

450 

9.66 

34,950 

26.99 

117.13 

1.290 

1496.44 

500 

9.32 

34.968 

27.06 

111.24 

1.347 

1496.03 

550 

8.80 

34.965 

27.14 

103.87 

1.401 

1494.91 

600 

8.43 

34.961 

27.20 

99.22 

1.451 

1494.34 

650 

7.80 

34.942 

27.28 

91.70 

1.499 

1492.74 

700 

7.57 

34.942 

27.31 

89.07 

1.544 

1492.67 

750 

7.54 

34.952 

27.32 

88.73 

1.589 

1493.40 

800 

7.38 

34.948 

27.34 

87.38 

1.633 

1493.60 

850 

7.09 

34.932 

27.37 

85.00 

1.676 

1493.28 

102 


CONRRD  9  STN •  35 


103 


CONRFID  9  STN  •  35 


1480 

33.4 


1490 

33.8 


1500 

34.2 


1510 

34.6 


1520 

35.0 


1530 

35.4 


1540 

35.8 


1550  M/SEC 
36.2  %• 


104 


r 


SHIP- 

CONRAD 

DATE 

5  JUN  1965 

LATITUDE-  0  2 

CRUISE- 

9 

TIME 

- 

44  GMT 

LONGITUDE-  92 

STATION- 

36 

SOUNDING- 

4675 

MARSDEN  SQ.-  27 

ND  DIR.- 

130  SEA 

DIR  .- 

207  AIR 

TEMP.  DRY-  30.0 

BAROMETE 

SPD.- 

10 

HGHT • - 

.9 

WET-  27.8 

CLOUD- 

DEPTH  TEMP. 

SAL  IN. 

SIGMA  T 

SP. VOL. 

dyn.ht. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

28.94 

33.864 

21.25 

654.62 

0.000 

1542.40 

10 

28.97 

34.116 

21.43 

637.63 

.065 

1542.90 

20 

28.89 

34,284 

21.58 

623.72 

.  128 

1543.07 

30 

28.66 

34.566 

21.87 

596.33 

.189 

1543.05 

50 

28.30 

34.712 

22.10 

575.50 

.  306 

1542.77 

75 

28.17 

34.791 

22.20 

566.68 

.449 

1542.98 

100 

28.03 

34.857 

22.30 

558.58 

.  589 

1543.16 

125 

21.08 

35.069 

24 . 54 

344.56 

.702 

1527.16 

150 

16.57 

35.103 

25.71 

233.55 

.774 

1514.82 

200 

14.37 

34.997 

26.12 

195.50 

.882 

1508.63 

250 

12.38 

35.048 

26.57 

153.77 

.969 

1502.91 

300 

11.22 

34.989 

26.75 

137.98 

1.042 

1499.63 

350 

10.57 

34.991 

26.86 

127.51 

1.108 

1498.15 

400 

10.32 

34,993 

26.91 

124.08 

1.171 

1498.07 

450 

9.88 

34.987 

26.98 

118.05 

1.232 

1497.29 

500 

9.63 

34.994 

27.03 

114.38 

1.290 

1497.21 

550 

9.28 

35.001 

27.09 

109.06 

1.346 

1496.75 

600 

8.65 

35.006 

27.20 

99.42 

1.398 

1495.23 

650 

7.94 

34.967 

27.28 

92.04 

1.446 

1493.31 

700 

7.71 

34.972 

27.32 

89.01 

1.491 

1493.25 

750 

7.57 

34.977 

27.34 

87.22 

1.535 

1493.55 

800 

7.42 

34.979 

27.36 

85.75 

1.578 

1493.80 

850 

7.20 

34.973 

27.39 

83.68 

1.621 

1493.76 

900 

6.94 

34.962 

27.42 

81.41 

1.662 

1493.56 

950 

6.76 

34.961 

27.44 

79.49 

1.702 

1493.68 

1000 

6.55 

34.953 

27.46 

77.68 

1.741 

1493.67 

2  •  5  E 
1 


1013 

0 


105 


CONRAD  9  STN •  3G 


S(%o) 


106 


CONRAD  9  STN  •  36 


1480 

33.4 


1490 

33.8 


1500 

34.2 


1510 

34.6 


1520 

35.0 


1530 

35.4 


1540 

35.8 


1550  M/SEC 
36.2  %o 


107 


WIND 


CONRAD 

DATE 

5 

JUN  1965 

LATITUDE-  0 

SE- 

9 

TIME 

- 

819  GMT 

LONGITUDE-  91 

I  ON- 

37 

SOUNDING- 

4435 

MARSDEN  SQ.-  2 

R.-  280  SEA 

DI  R  .- 

230  AIR  TEMP.  DRY-  30.6 

BAROMET 

D.- 

8 

HGHT .- 

1.2 

WET-  27.8 

CLOUD- 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA 

T  SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

28.91 

34.661 

21.86 

596.45 

0.000 

1543.19 

10 

28.68 

34.675 

21.95 

588.46 

.059 

1542.88 

20 

28.52 

34.687 

22.01 

583.04 

.118 

1542.72 

30 

28.47 

34.695 

22.03 

581.12 

.176 

1542.78 

50 

28.44 

34.711 

22.06 

579.81 

.292 

1543.07 

75 

28.35 

34.777 

22.13 

573.34 

.436 

1543.36 

100 

28.24 

34.864 

22.23 

564.78 

.579 

1543.63 

125 

26.07 

34.906 

22,96 

496.13 

.711 

1539.26 

150 

17.92 

35,135 

25.41 

262.39 

.806 

1518.87 

200 

14.48 

35.128 

26.20 

188.16 

.919 

1509.15 

250 

13.25 

35.091 

26.43 

167.34 

1.007 

1505.89 

300 

11.99 

35.082 

26.67 

145.23 

1.086 

1502.43 

350 

11.17 

35.044 

26.80 

134.18 

1.155 

1500.35 

400 

10.58 

35.047 

26.91 

124.75 

1.220 

1499.07 

450 

10.10 

35,014 

26.97 

119.80 

1.281 

1498.12 

500 

9.79 

35.036 

27.03 

114.05 

1.340 

1497.84 

550 

9.53 

35.049 

27.09 

109.65 

1.396 

1497.73 

600 

8.91 

35.037 

27.18 

101.40 

1.448 

1496.24 

650 

8.37 

35.032 

27.26 

93.96 

1.497 

1495.03 

700 

7.87 

35.002 

27.31 

89.30 

1.543 

1493.91 

750 

7.68 

35.018 

27.36 

86.06 

1.587 

1494.02 

800 

7.40 

35.010 

27.39 

83.09 

1.629 

1493.76 

850 

7.26 

35.006 

27.41 

82.12 

1.671 

1494.04 

900 

7.01 

35.000 

27.44 

79.66 

1.711 

1493.88 

950 

6.83 

34.992 

27.46 

78.25 

1.750 

1493.99 

45. 4N 
36. OE 
7  1 


1011 

0 


108 


CONRRD  9  STN  •  37 


S(%o) 


109 


1480 

33.4 

2 


CONRRD  3 

STN  • 

37 

1490 

1500 

1510 

1520 

1530 

1540 

1550  M/SEC 

33.8 

34.2 

34.6 

35.0 

35.4 

35.8 

36.2  %o 

6 

10 

14 

18 

22 

26 

30°C 

SDV- 


V- 


-SRL 


200 


400 

M 

600 


800 


1000 


1200 


SHIP- 

CONRAD 

DATE 

5  JUN  1965 

LATITUDE-  1  3.4N 

CRUISE- 

9 

TIME 

1248  GMT 

LONGITUDE-  91  2.6E 

STATION- 

38 

SOUNDING- 

4435 

MARSDEN  SQ.-  27  11 

ND  DIR.-  230  SEA 

DIR.- 

220  AIR 

TEMP.  DRY 

28.9 

BAROMETER-  1 

SPD.- 

8 

HGHT •- 

•  6 

WET 

-  26.7 

CLOUD- 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

28.81 

34.657 

21.89 

593.58 

0.000 

1542.97 

10 

28.60 

34.670 

21.97 

586.17 

.059 

1542.70 

20 

28.56 

34.672 

21  .99 

585.27 

.118 

1542.79 

30 

28.49 

34.690 

22.02 

582.31 

.176 

1542.82 

50 

28.35 

34.720 

22.09 

576.39 

.  292 

1542.88 

75 

28.24 

34.790 

22.18 

568.95 

.435 

1543.13 

100 

28.09 

34.956 

22.35 

553.31 

.575 

1543.40 

125 

22.65 

34.904 

23.98 

398.36 

.694 

1531.03 

150 

16.12 

35.113 

25.83 

222.85 

.772 

1513.46 

200 

14.47 

35.141 

26.21 

187.00 

.874 

1509.13 

250 

30.60 

35.117 

21  .63 

629.39 

1.078 

1551.34 

300 

17.85 

35.083 

25.39 

269.45 

1.303 

1521.05 

350 

10.98 

35.052 

26.84 

130.20 

1.403 

1499.68 

400 

10.41 

35.030 

26.92 

123.01 

1.466 

1498.44 

45  0 

9.95 

35.019 

26.99 

116.95 

1.526 

1497.58 

500 

9.68 

35.024 

27.04 

113.15 

1.584 

1497.42 

550 

9.20 

35.014 

27.12 

106.75 

1.639 

1496.46 

600 

8.70 

35.022 

27.20 

99.15 

1.690 

1495.43 

650 

8.32 

35.008 

27.25 

94.96 

1.739 

1494.80 

700 

7.93 

34.980 

27.29 

91.78 

1.786 

1494.10 

750 

7.49 

34.970 

27.34 

86.71 

1.830 

1493.22 

800 

7.17 

34.965 

27.39 

82.96 

1.873 

1492.80 

850 

6.96 

34.961 

27.41 

80.91 

1.914 

1492.80 

900 

6.83 

34.954 

27.43 

80.28 

1.954 

1493.11 

950 

6.78 

34.947 

27.43 

80.85 

1.994 

1493.73 

Ill 


CONRAD  9  STN  •  38 


S(%o) 


112 


J 


1480 

33.4 

2 


CONRAD  3 

STN  • 

38 

1490 

1500 

1510 

1520 

1530 

1540 

1550  M/SEC 

33.8 

34.2 

34.6 

35.0 

35.4 

35.8 

36.2  %o 

6 

10 

14 

18 

22 

26 

30°C 

1000 


1200 

1400 
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SHIP- 

CONRAD 

DATE 

5  JUN  1965 

LATITUDE-  1  35. ON 

CRUISE- 

9 

TIME 

2109  GMT 

LONGITUDE-  89  57. OE 

ST  AT  I  ON- 

39 

SOUNDING- 

2294 

MARSDEN  SO.-  28  19 

ND  DIR*-  127  SEA 

DIR.- 

124  AIR 

TEMP.  DRY 

27.8 

BAROMETER-  1 

SPD.- 

5 

HGHT •- 

•  6 

WET 

-  27.2 

CLOUD- 

DEPTH 

TEMP. 

SALIN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

28.65 

34.597 

21.90 

592.52 

0.000 

1542.57 

10 

28.64 

34.605 

21.91 

592.09 

.059 

1542.72 

20 

28.59 

34.605 

21  .93 

591.04 

.118 

1542.78 

30 

28.42 

34.661 

22.02 

581.99 

.177 

1542.64 

50 

28.26 

34.726 

22.13 

573.06 

.293 

1542.69 

75 

28.06 

34.871 

22.30 

557.37 

.434 

1542.83 

100 

26.36 

35,029 

22.96 

495.04 

.565 

1539.65 

125 

23.38 

35.141 

23.95 

401.45 

.677 

1533.13 

150 

20.31 

35.202 

24.85 

316.11 

.767 

1525.66 

200 

14.70 

35.046 

26.09 

198.80 

.896 

1509.75 

250 

13.45 

35.098 

26.39 

170.97 

.988 

1506.57 

300 

12.19 

35.067 

26.62 

150.14 

1.069 

1503.10 

350 

11.15 

35,064 

26.82 

132.47 

1.139 

1500.30 

400 

10.50 

35,022 

26.90 

125.19 

1.204 

1498.76 

450 

9.82 

35.033 

27.03 

113.67 

1.263 

1497.13 

500 

9.44 

35.034 

27.09 

108.21 

1.319 

1496.56 

550 

8.91 

35.036 

27.18 

100.40 

1.371 

1495.42 

600 

8.70 

35.048 

27.22 

97.21 

1.420 

1495.47 

650 

8.36 

35.014 

27.25 

95.19 

1.469 

1494.97 

700 

8.07 

34.989 

27.27 

93.34 

1.516 

1494.66 

750 

7.82 

35.008 

27.33 

88.91 

1.561 

1494.55 

800 

7.37 

35.003 

27.39 

83.22 

1.604 

1493.63 

850 

7.08 

34.978 

27.41 

81.49 

1.645 

1493.30 

900 

6.87 

34.966 

27.43 

79.92 

1.686 

1493.29 

950 

6.73 

34.961 

27.45 

78.96 

1.725 

1493.56 

1000 

6.52 

34.957 

27.47 

76.90 

1.764 

1493.56 
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CONRAD  9  STN  •  39 


S(°/oo) 


115 


1480 

33.4 

2 


CONRAD  9 

STN  • 

39 

1490 

1500 

1510 

1520 

1530 

1540 

1550  M/SEC 

33.8 

34.2 

34.6 

35.0 

35.4 

35.8 

36.2  %o 

6 

10 

14 

18 

22 

26 

30°C 

1000 


1200 


116 


SHI  P- 

CONRAD 

DATE 

6 

JUN  1965 

LATITUDE-  2  6. IN 

CRUISE- 

9 

TIME 

- 

711  GMT 

LONGITUDE-  88  57. 8E 

ST  AT  I  ON- 

40 

SOUNDING- 

2988 

MARSDEN  SO.-  28  28 

ND  DIR.-  245  SEA 

D I  R  .- 

230  AIR  TEMP.  DRY-  31.1 

BAROMETER-  1 

SPD  •  - 

10 

HGHT • - 

•  6 

WET-  27.2 

CLOUD- 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA 

T  SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

28.76 

34.502 

21.79 

603.06 

0.000 

1542.70 

10 

28.57 

34.508 

21.86 

596.97 

.060 

1542.47 

20 

28.56 

34.511 

21.87 

596.73 

.120 

1542.61 

30 

28.55 

34.511 

21.87 

596.88 

.179 

1542.76 

50 

28.37 

34.735 

22.09 

576.11 

.297 

1542.94 

75 

27*82 

34.867 

22.37 

550.28 

.437 

1542.31 

100 

25.27 

35,113 

23.36 

456.63 

.  563 

1537.23 

125 

21.90 

35.197 

24.41 

357.05 

.665 

1529.45 

150 

17.11 

35.102 

25.58 

245.94 

.740 

1516.44 

200 

14.43 

35.117 

26.20 

187.96 

.  849 

1508.97 

250 

13.45 

35.071 

26.37 

172.89 

.939 

1506.53 

300 

12.26 

35.086 

26.63 

149.91 

1.020 

1503.37 

350 

11.17 

35.059 

26.81 

133.07 

1.091 

1500.37 

400 

10.59 

35.032 

26.89 

125.94 

1.155 

1499.09 

450 

10.25 

35.034 

26.95 

121.02 

1.217 

1498.69 

500 

9.77 

35.000 

27.01 

116.39 

lo  276 

1497.73 

550 

9.30 

35.024 

27.11 

107.81 

1.332 

1496.85 

600 

8.94 

35.022 

27.16 

103.05 

1.385 

1496.33 

650 

8.63 

35.028 

27.22 

98.42 

1.436 

1496.00 

700 

8.39 

35.018 

27.25 

96.19 

1.484 

1495.91 

750 

8.18 

35.013 

27.28 

94.25 

1.532 

1495.93 

800 

7.68 

34.978 

27.32 

89.84 

1.578 

1494.80 

850 

7.30 

34.970 

27.37 

85.41 

1.622 

1494.15 

900 

6.94 

34.972 

27.43 

80.56 

1.663 

1493.57 

950 

6.52 

34.946 

27.46 

77.12 

1.703 

1492.71 

1000 

6.16 

34.907 

27.48 

75.47 

1.741 

1492.06 

1100 

5.71 

34.919 

27.55 

69.41 

1.813 

1491.93 

1200 

5.36 

34.910 

27.58 

66.41 

1.881 

1492.17 

1300 

4.94 

34.887 

27.61 

63.41 

1.946 

1492.10 

1400 

4.45 

34.869 

27.65 

59.12 

2,007 

1491.73 

1500 

4.11 

34.856 

27.68 

56.45 

2.065 

1491.97 

1600 

3.80 

34.845 

27.71 

54.02 

2.120 

1492.34 

1700 

3.49 

34.831 

27.73 

51.77 

2.173 

1492.70 

1800 

2.99 

34.797 

27.75 

48.47 

2.223 

1492.22 

1900 

2.75 

34.794 

27.77 

46.20 

2.271 

1492.88 

2000 

2.54 

34.786 

27.78 

44.73 

2.316 

1493.66 

2100 

2.41 

34.783 

27.79 

43.85 

2.360 

1494.80 

2200 

2.27 

34.778 

27.79 

42.93 

2.404 

1495.89 

2300 

2.18 

34.769 

27,79 

42.86 

2.447 

1497.20 

2400 

2.03 

34.762 

27.80 

41.85 

2.489 

1498.25 

2500 

2.02 

34.756 

27.80 

42.55 

2.  531 

1499.91 

2600 

1  .92 

34.757 

27.80 

41.55 

2.573 

1501.20 

2700 

1.90 

34.755 

27.80 

41.80 

2.615 

1502.83 

2800 

1.84 

34.754 

27.81 

41.38 

2.656 

1504.29 

2900 

1.76 

34.747 

27.81 

41.19 

2.698 

1505.66 
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S(%o) 
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SHIP- 

CONRAD 

DATE 

7 

JUN  1965 

LATITUDE-  3  26. ON 

CRUISE- 

9 

TIME 

- 

648  GMT 

LONGITUDE-  86  25. 3E 

STATION- 

41 

SOUNDING- 

4168 

MARSDEN  SQ.-  28  36 

NO  DIR*-  215  SEA 

DIR.- 

220  AIR  TEMP.  DRY-  30.6 

BAROMETER-  1 

SPD.- 

15 

HGHT  •  - 

.9 

WET 

-  27.8 

CLOUD- 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA 

T  SP.VOL. 

DYN.HT. 

SOUND 

anomaly 

ANOMALY 

VELOCITY 

0 

28.52 

34.733 

22.04 

578.83 

0.000 

1542.44 

10 

28.37 

34.734 

22.10 

574.36 

.058 

1542.28 

20 

28.33 

34.742 

22.11 

573.02 

.115 

1542.37 

30 

28.33 

34.742 

22 . 12 

573.28 

.172 

1542.53 

50 

28.32 

34.744 

22.12 

573.71 

.287 

1542.84 

75 

28.27 

34.731 

22.12 

574.23 

.431 

1543.14 

100 

25.28 

35.230 

23.45 

448.40 

.558 

1537.38 

125 

21.58 

35.255 

24.55 

344.21 

.657 

1528.69 

150 

19.84 

35.271 

25.03 

299.22 

.738 

1524.46 

200 

15.39 

35.047 

25.94 

213.39 

.866 

1511.94 

250 

13.30 

35.054 

26.39 

171.14 

.962 

1506.01 

300 

12.28 

35.081 

26.62 

150.78 

1.043 

1503.43 

350 

11.43 

35.062 

26.76 

137,58 

1.115 

1501.28 

400 

10.88 

35.051 

26.86 

129.60 

1.  182 

1500.15 

450 

10.62 

35.049 

26.90 

126.32 

1.245 

1500.04 

500 

10.18 

35.058 

26.98 

119.18 

1.307 

1499.29 

550 

9.81 

35.047 

27.04 

114.58 

1.365 

1498.75 

600 

9.42 

35.049 

27.11 

108.97 

1. 421 

1496.15 

120 


C0NR30  3  STN  •  HI 


S(%o) 
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CONRAD  9  STN  •  41 


1480 

1490 

1500 

1510 

1520 

1530 

1540 

1550  M/SEC 

33.4 

33.8 

34.2 

34.6 

35.0 

35.4 

35.8 

36.2  %o 

2 

6 

10 

14 

18 

22 

26 

30°C 

800 


122 


SHIP-  CONRAD 
CRUISE-  9 
STATION-  42 


DATE-  13  JUN  1965 
TIME-  1724  GMT 
SOUNDING-  2591 


LATITUDE- 
LONGITUDE- 
MARSDEN  SQ 


6  33. 4N 
78  18. 9E 
-  29  68 


WIND  DIR.-  250 
SPD.-  20 


SEA  DIR.-  270 
HGHT •-  2.4 


AIR  TEMP.  DRY-  27.2  BAROMETER-  1011 

WET-  26.1  CLOUD-  0 


DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

26.64 

34.357 

22.37 

547.73 

0.000 

1537.90 

10 

26.64 

34.368 

22.38 

547.37 

.055 

1538.07 

20 

26.57 

34,409 

22.43 

542.48 

.109 

1538.12 

30 

25.95 

34.551 

22.73 

514.32 

.  162 

1537.03 

50 

23.28 

34.581 

23.56 

436.12 

.257 

1531.01 

75 

20.97 

34.814 

24,38 

358.24 

.356 

1525.75 

100 

18.86 

34.844 

24.96 

304.22 

.439 

1520.40 

125 

17.85 

34.879 

25.24 

278.41 

.512 

1517.95 

150 

15.31 

34.900 

25.84 

220.80 

.574 

1510.69 

200 

12.98 

35.022 

26.43 

165.80 

.671 

1504.09 

250 

11.79 

35.039 

2  6.68 

143.50 

.748 

1500.87 

300 

11.46 

35.024 

26.73 

139.78 

.819 

1500.52 

350 

11.13 

35.038 

26.80 

133.86 

•  888 

1500.20 

400 

10.63 

35.034 

26.89 

126.46 

.953 

1499.24 

450 

10.31 

35.018 

26.93 

123.15 

1.015 

1498.89 

500 

10.02 

35.027 

26.99 

118.64 

1.076 

1498.68 

550 

9.56 

35.030 

27.07 

111.69 

1. 133 

1497.82 

600 

9.24 

35.021 

27.11 

108.03 

1.188 

1497.45 

650 

8.85 

35.010 

27.17 

103.37 

1.241 

1496.81 

700 

8.63 

35.010 

27.21 

100.63 

1.292 

1496.81 

750 

8.23 

34.988 

27.25 

96.75 

1.341 

1496.09 

800 

7.89 

34.967 

27.29 

93.80 

1.389 

1495.59 

850 

7.81 

35.006 

27.33 

90.60 

1.435 

1496.17 

900 

7.29 

34.953 

27.36 

87.22 

1.480 

1494.92 

950 

7.07 

34.967 

27.40 

83.71 

1.522 

1494.91 

1000 

6.71 

34.950 

27.44 

80.27 

1.563 

1494.30 

1100 

6.08 

34.915 

27.50 

74.99 

1.641 

1493.42 

1200 

5.66 

34.906 

27.54 

70,90 

1.714 

1493.38 

1300 

5.25 

34.894 

27.58 

67.12 

1.783 

1493.37 

1400 

4.71 

34.875 

27.63 

62.14 

1.847 

1492.81 

1500 

4.26 

34.855 

27.66 

58.53 

1.908 

1492.60 

1600 

3.83 

34.838 

27.70 

54.94 

1.965 

1492.46 

1700 

3.42 

34.824 

27.73 

51.44 

2.018 

1492.40 

1800 

3.09 

34.812 

27.75 

48.67 

2.068 

1492.67 

1900 

2.88 

34.802 

27.76 

47.33 

2.116 

1493.45 

2000 

2.72 

34.791 

27,77 

46.65 

2.  163 

1494.45 

2100 

2.54 

34.783 

27.77 

45.55 

2.209 

1495.36 

2200 

2.38 

34.778 

27.78 

44.24 

2.254 

1496.37 

2300 

2.25 

34.773 

27.79 

43.43 

2.298 

1497.51 

2400 

2.10 

34.771 

27.80 

42.06 

2.340 

1498.57 
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CONRAD  9  STN  •  42 


S(%o) 


124 


CONRRD  9  STN  •  49 


1510 

1520 

1530 

1540 

1550 

1560  M/SEC 

34.6 

35.0 

35  4 

35.8 

36.2 

36.6  %o 

12 

16 

20 

24 

28 

32°C 

i  l  l  17=1 — i - tn — i - 

2000 


—2200 


^2400 


2600 


2800 


- 


shi  p- 

CONRAD 

DATE 

14  JUN  1965 

LATITUDE-  6  38. 9N 

cruise- 

9 

TIME 

1006  GMT 

LONGITUDE-  76  29. 9E 

STATION- 

43 

SOUNDING- 

1914 

MARSDEN  SO.-  29  66 

ND  DIR*-  260  SEA 

DIR.- 

250  AIR 

TEMP.  DRY-  28.3 

BAROMETER-  1 

SPD.- 

16 

HGHT •  - 

1.8 

WET-  26.1 

CLOUD- 

DEPTH 

TEMP* 

SAL  IN. 

SIGMA  T 

SP  .VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

27.65 

34.446 

22.11 

572.13 

0.000 

1540.24 

10 

27*59 

34.446 

22.13 

570.63 

.057 

1540.27 

20 

27.41 

34.407 

22.16 

568.46 

.114 

1540.00 

30 

27.40 

34.412 

22.17 

568,05 

.171 

1540.15 

50 

23.44 

34.792 

23.67 

425.42 

.270 

1531.65 

75 

21.89 

35.242 

24.45 

351.62 

.367 

1528.66 

100 

16.80 

34.834 

25.45 

256.74 

.443 

1514.38 

125 

14.83 

34.938 

25.98 

207.22 

.501 

1508.81 

150 

13.79 

34.977 

26.23 

183.74 

.550 

1505.91 

200 

12.43 

35.078 

26.59 

151.18 

.634 

1502.30 

250 

11.63 

35.082 

26.74 

137.29 

.706 

1500.37 

300 

11.31 

35.106 

26.82 

131.00 

.773 

1500.10 

350 

10.90 

35.093 

26.89 

125.78 

.837 

1499.46 

400 

10.47 

35.080 

26.95 

120.28 

.  899 

1498.73 

450 

10.06 

35.044 

27.00 

116.88 

.958 

1498.02 

500 

9.59 

35.027 

27.06 

111.36, 

1.015 

1497.11 

550 

9.26 

35.022 

27.11 

107.16 

1.070 

1496.71 

600 

8.82 

35.018 

27.18 

101.26 

1.  122 

1495.88 

650 

8.58 

35.018 

27,22 

98.34 

1.172 

1495.81 

700 

8.31 

35.018 

27.26 

94.93 

1.220 

1495.61 

750 

8.05 

35.012 

27.30 

92.16 

1.267 

1495.44 

800 

7.74 

34.998 

27.33 

89.23 

1.312 

1495.06 

850 

7.52 

34.977 

27.35 

88.23 

1.357 

1495.01 

900 

7.18 

34.975 

27.39 

84.07 

1.400 

1494.52 

950 

7.01 

34.975 

27.42 

82.15 

1.441 

1494.68 

1000 

6.62 

34,946 

27.45 

79.21 

1.482 

1493.94 

1100 

6.10 

34.933 

27.51 

73.91 

1.558 

1493.52 

1200 

5.71 

34.924 

27.55 

70.38 

1.630 

1493.61 

1300 

5.30 

34.913 

27.59 

66.47 

1.699 

1493.61 

1400 

4.98 

34.903 

27.62 

63.86 

1.764 

1493.96 

1500 

4.56 

34.880 

27.65 

60.77 

1.826 

1493.88 

1600 

4.14 

34.867 

27.69 

56.94 

1.885 

1493.80 

1700 

3.68 

34.851 

27.72 

52.75 

1.940 

1493.53 
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CONRAD  9  STN  •  43 


S(%o) 


127 


1480 

334 

0 


CDNRRD  9  STN  •  43 


1490 
33  8 
4 


1500 
34  2 
8 


1510 

34.6 

12 


1520 

35.0 

16 


1530 
35  4 
20 


1540 

35.8 

24 


1550 

36.2 

28 


1560  M/SEC 
36.6  %. 
32°C 

-200 
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SHIP- 

CONRAD 

DATE 

15 

JUN  1965 

LATITUDE-  7  32. 4N 

CRUISE- 

9 

TIME 

— 

908  GMT 

LONGITUDE-  73  17. 2E 

STATION- 

44 

SOUNDING- 

1849 

MARSDEN  SQ.-  29  73 

ND  DIR.-  240  SEA 

DI R  •- 

300  AIR  TEMP.  DRY-  31.1 

BAROMETER-  1 

SPD.- 

10 

HGHT • - 

1.2 

WET-  27.2 

CLOUD- 

DEPTH 

TEMP. 

SAL  I N . 

SIGMA 

T  SP.VOL. 

DYN.HT. 

SOUND 

anomaly 

ANOMALY 

VELOCITY 

0 

28.76 

34,932 

22.11 

572.32 

0.000 

1543.16 

10 

28.73 

34,946 

22.13 

570.67 

.057 

1543.28 

20 

28.66 

34.944 

22.16 

568.83 

.114 

1543.29 

30 

28.65 

34.959 

22.17 

567.90 

.171 

1543.45 

50 

26.99 

36.194 

23.64 

428.35 

.271 

1541.52 

75 

20.13 

35.166 

24.87 

311.38 

.363 

1523.90 

100 

17.52 

35,144 

25.52 

250.64 

.433 

1516.89 

125 

15.15 

35.123 

26,05 

200.41 

.490 

1510.05 

150 

14.15 

35.159 

26.30 

177.72 

.537 

1507.31 

200 

13.04 

35.183 

26.54 

155.23 

.620 

1504.50 

250 

12.02 

35.168 

26.73 

138.26 

.694 

1501.83 

300 

11.39 

35.176 

26.86 

127.35 

.760 

1500.47 

350 

10.98 

35,160 

26.92 

122.33 

.822 

1499.83 

400 

10.79 

35,167 

26.96 

119.57 

•  883 

1499.98 

450 

10.56 

35,171 

27.01 

116.32 

.942 

1499.99 

500 

10,11 

35,152 

27.07 

111.08 

.999 

1499.16 

550 

9.82 

35,140 

27.11 

107.88 

1.053 

1498.92 

600 

9.42 

35,131 

27.17 

102.85 

1.106 

1498,26 

650 

8.94 

35,073 

27.20 

100.14 

1.157 

1497.23 

700 

8.60 

35.055 

27.24 

96.87 

1.206 

1496.76 

750 

8.24 

35.035 

27,29 

93.49 

1.254 

1496.19 

800 

7,90 

35.000 

27.31 

91.58 

1.300 

1495.68 

850 

7.58 

35.005 

27.36 

87.00 

1.345 

1495.28 

900 

7.38 

35.002 

27.39 

85.05 

1.388 

1495.33 

950 

7.15 

34.997 

27.42 

82.61 

1.430 

1495.26 

1000 

6.85 

34,971 

27.44 

80.85 

1.470 

1494.88 

1100 

6.19 

34.942 

27.50 

74.58 

1.548 

1493.89 

1200 

5.66 

34.926 

27.56 

69.46 

1.620 

1493.41 

1300 

5.26 

34,907 

27.59 

66.40 

1.688 

1493.44 

1400 

4.93 

34.908 

27.63 

62.78 

1.753 

1493.76 

1500 

4.57 

34.882 

27.65 

60.81 

1.814 

1493.92 

1600 

4.21 

34.872 

27.68 

57.61 

1.874 

1494.10 

129 


CONRAD  9  STN •  4H 


S(%o) 


130 


o 

o 

00 


2000 


SHIP- 

CONRAD 

DATE 

16  JUN  1965 

LATITUDE-  6  4.8N 

CRUISE- 

9 

TIME 

1307  GMT 

LONGITUDE-  69  46. 8E 

STATION- 

45 

S0UNDIN6- 

4346 

MARSDEN  SQ.-  30  69 

ND  DIR.-  260  SEA 

DI R  •- 

250  AIR 

TEMP.  DRY-  28.9 

BAROMETER-  1 

SPD.— 

16 

HGHT •- 

1.8 

WET-  26.7 

CLOUD- 

depth 

TEMP. 

SAL  IN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

anomaly 

ANOMALY 

VELOCITY 

0 

28.82 

35.429 

22  .47 

538.16 

0.000 

1543.82 

10 

28.81 

35.451 

22.49 

536.82 

.054 

1543.99 

20 

28.80 

35.463 

22.50 

536.26 

.107 

1544.15 

30 

28.79 

35.469 

22.51 

535.93 

.161 

1544.30 

50 

27.77 

36.229 

23.41 

449.98 

.260 

1543.27 

75 

23.96 

35.835 

24.31 

365.75 

•  362 

1534.51 

100 

19.40 

35,200 

25.09 

291.71 

.  444 

1522.34 

125 

17.44 

35.290 

25.65 

238.97 

.510 

1517.24 

150 

15.41 

35.191 

26.04 

201.88 

.565 

1511.36 

200 

13.31 

35.214 

26.51 

158.17 

.655 

1505.43 

250 

12.36 

35.207 

26.70 

141.80 

,730 

1503.04 

300 

11.58 

35.182 

26.83 

130.25 

.798 

1501.14 

350 

10.98 

35.171 

26.93 

121.49 

.861 

1499.84 

400 

10.66 

35.174 

26.99 

116.72 

.921 

1499.53 

450 

10.49 

35.201 

27.04 

112.88 

.978 

1499.77 

500 

10.19 

35.213 

27.10 

107.95 

1.033 

1499.53 

550 

9.87 

35.209 

27.16 

103.85 

1.086 

1499.19 

600 

9.55 

35.199 

27.20 

100.11 

1.137 

1498.83 

650 

9.21 

35.181 

27.24 

96.79 

1.186 

1498.37 

700 

8.88 

35.167 

27.29 

93.20 

1.234 

1497.95 

750 

8.52 

35.150 

27,33 

89.65 

1.280 

1497.40 

800 

8.04 

35.121 

27.38 

84.97 

1.323 

1496.37 

850 

7.51 

35.032 

27.39 

84.10 

1.366 

1495.05 

900 

7.21 

35.012 

27.42 

81.70 

1.407 

1494.68 

950 

6.87 

34.988 

27.45 

79.17 

1.447 

1494.15 

1000 

6.71 

34.995 

27.48 

76.94 

1.486 

1494.36 

1100 

6.64 

35.024 

27.51 

75.22 

1.562 

1495.79 

1200 

6.12 

35,010 

27.57 

69.90 

1.635 

1495.37 

1300 

5.61 

34,982 

27.61 

65.86 

1.703 

1494.95 

1400 

5.06 

34.950 

27.65 

61.56 

1.767 

1494.35 

132 
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SH  IP- 

CONRAD 

DATE 

17  JUN  1965 

LATITUDE-  5  46. 7N 

CRUISE— 

9 

TIME 

1705  GMT 

LONGITUDE-  66  35. 2E 

STATION- 

46 

SOUNDING- 

4091 

MARSDEN  SO.-  30  56 

ND  DIR.-  250  SEA 

DIR.- 

250  AIR 

TEMP.  DRY-  28.3 

BAROMETER-  1 

SPD  •- 

14 

HGHT •  - 

1.8 

WET-  27.2 

CLOUD- 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP.VOL. 

ANOMALY 

DYN.HT. 

ANOMALY 

SOUND 

VELOCITY 

0 

28.77 

35.108 

22.24 

559.78 

0.000 

1543.37 

10 

28.75 

35.119 

22.26 

558.85 

.056 

1543.51 

20 

28.65 

35.204 

22.36 

549.87 

•  111 

1543.55 

30 

28.41 

35.149 

22 .39 

546.72 

•  166 

1543.14 

50 

27.33 

35.909 

23.32 

459.21 

.267 

1541.96 

75 

20.98 

35.372 

24.80 

318.26 

.364 

1526.43 

100 

17.43 

35.202 

25.58 

244.39 

.434 

1516.70 

125 

16.29 

35.136 

25.80 

224.11 

.493 

1513.61 

150 

14.49 

35.084 

26.17 

190.16 

.  545 

1508.31 

200 

13.23 

35.109 

26.45 

164.38 

.633 

1505.04 

250 

12.21 

35.072 

26.62 

148.87 

.712 

1502.36 

300 

11.60 

35.079 

26.74 

138.32 

.783 

1501.08 

350 

11.04 

35.078 

26.85 

129.42 

.850 

1499.94 

400 

10.61 

35.074 

26,92 

123.28 

.914 

1499.22 

450 

10.31 

35.092 

26.99 

117.87 

.974 

1498.99 

500 

10.08 

35.108 

27.04 

113.77 

1.032 

1499.00 

550 

9.71 

35.110 

27.11 

108.34 

1.087 

1498.48 

600 

9.41 

35.102 

27,15 

104.89 

1.141 

1498.19 

650 

9.16 

35.113 

27.20 

100.87 

1.192 

1498.10 

700 

8.85 

35.096 

27.24 

97.98 

1.242 

1497.75 

750 

8.66 

35.112 

27.28 

94.60 

1.290 

1497.88 

800 

8.42 

35.112 

27.32 

91.63 

1.336 

1497.80 

850 

8.12 

35.093 

27.35 

89.21 

1.382 

1497.47 

900 

7.81 

35.073 

27.38 

86.50 

1.426 

1497.08 

950 

7.50 

35.052 

27.41 

84.10 

1.468 

1496.69 

1000 

7.23 

35.055 

27.45 

80.48 

1.509 

1496.48 

1100 

6.45 

34.994 

27.51 

74.68 

1.587 

1494.99 

1200 

6.10 

34.974 

27.54 

72.30 

1.660 

1495.24 

1300 

5.63 

34.944 

27.58 

68.93 

1.731 

1494.98 

1400 

5.22 

34.909 

27.60 

66.90 

1.799 

1494.95 

1500 

4.63 

34.876 

27.64 

62.13 

1.863 

1494.16 

1600 

4.14 

34.848 

27.67 

58.43 

1.924 

1493.77 

1700 

3.60 

34.821 

27.71 

53.87 

1.980 

1493.15 

1800 

3.34 

34,806 

27.72 

52.35 

2.033 

1493.72 

1900 

3.06 

34.791 

27.73 

50.45 

2.084 

1494.21 

2000 

2.84 

34.788 

27.75 

48.45 

2.  134 

1494.96 

2100 

2.64 

34.772 

27.76 

47.65 

2.182 

1495.78 

2200 

2.49 

34.772 

27.77 

46.2  2 

2.229 

1496.84 

2300 

2.34 

34.757 

27.77 

45.77 

2.275 

1497.88 

2400 

2.22 

34.756 

27.78 

44.74 

2.  320 

1499.07 

2500 

2.13 

34.754 

27.79 

44.15 

2.364 

1500.39 

2600 

2.08 

34.756 

27.79 

43.78 

2.408 

1501.89 

2700 

1.96 

34.756 

27.80 

42.59 

2.452 

1503.09 

2800 

1.90 

34.755 

27.80 

42.20 

2.494 

1504.55 

2900 

1.84 

34.756 

27.81 

135 

41.63 

2.536 

1506.02 
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SHIP- 

CONRAD 

DATE 

18  JUN  1965 

LATITUDE-  6  39. 3N 

CRUISE- 

9 

TIME 

1504  GMT 

LONGITUDE-  64  11. 7E 

ST  AT  I ON- 

47 

SOUNDING- 

4816 

MARSDEN  SO.-  30  64 

D  DIR*-  245  SEA 

DIR  ,- 

260  AIR 

TEMP.  DRY-  28.9 

BAROMETER-  1 

SPD.- 

16 

HGHT . - 

2.4 

WET-  27.8 

CLOUD- 

DEPTH 

TEMP* 

SAL  IN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

28.66 

35.428 

22.52 

533.38 

0.000 

1543.48 

10 

28.62 

35.443 

22.54 

531.34 

.053 

1543.58 

20 

28.62 

35.445 

22.55 

531.64 

.106 

1543.75 

30 

28.60 

35.453 

22.56 

530.73 

.160 

1543.88 

50 

28.35 

35.561 

22.72 

516.15 

.264 

1543.79 

75 

22.06 

35.361 

24.49 

347.70 

.372 

1529.23 

100 

19.10 

35.363 

25,29 

272.47 

.450 

1521.70 

125 

15.57 

35.062 

25.91 

213.74 

.510 

1511.29 

150 

14,48 

35.049 

26.14 

192.61 

.561 

1508.24 

200 

13.21 

35.150 

26.49 

160.92 

.650 

1505.02 

250 

12.44 

35.130 

26.62 

148.90 

.727 

1503.22 

300 

11.60 

35.080 

26.75 

138.16 

.799 

1501.08 

350 

11.23 

35.090 

26.82 

131.98 

.866 

1500.62 

400 

10.85 

35.122 

26.92 

123.87 

.930 

1500.14 

450 

10.58 

35.113 

26.96 

120.96 

.992 

1499.98 

500 

10.37 

35.141 

27.02 

116.39 

1.051 

1500.09 

550 

10.16 

35.196 

27.10 

109,73 

1.107 

1500.22 

600 

9.77 

35.189 

27.16 

104.55 

1.161 

1499.62 

650 

9.46 

35.181 

27.20 

101.01 

1.212 

1499.30 

700 

9.05 

35.170 

27.26 

95.84 

1.262 

1498.59 

750 

8.69 

35.137 

27.29 

93.31 

1.309 

1498.03 

800 

8.47 

35.144 

27.33 

90.15 

1.355 

1498.03 

850 

8.12 

35.135 

27.38 

86.14 

1.399 

1497.52 

900 

7.93 

35.137 

27.41 

33.78 

1.441 

1497.63 

950 

7.70 

35.136 

27.45 

81.06 

1.483 

1497.57 

1000 

7.34 

35.091 

27.46 

79.65 

1.523 

1496.95 

1100 

6.83 

35.072 

27.52 

74.69 

1.600 

1496.60 

1200 

6.27 

35.041 

27.57 

69.91 

1.672 

1496.01 

1300 

5.68 

35.021 

27.63 

64.04 

1.739 

1495.29 

1400 

5.11 

34.975 

27.66 

60.45 

1.801 

1494.59 

1500 

4.44 

34.924 

27.70 

55.92 

1.860 

1493.44 
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SHIP- 

CONRAD 

DATE-  19  JUN  1965 

LATITUDE-  8  43 

CRUISE- 

9 

TIME-  1508  GMT 

LONGITUDE-  63  1 

STATION- 

48 

SOUNDING-  4580 

MARSDEN  SO.-  30 

W  I  ND  DIR.- 

250 

SEA 

DIR,-  270  AIR  TEMP. 

DRY 

-  28.3  BAROMETER 

SPD  •  - 

18 

HGHT • -  3.0 

WET- 

-  27.2  CLOUD- 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

28.07 

36.235 

23.32 

456.83 

0.000 

1543.10 

10 

28.08 

36.233 

23.32 

457.47 

.046 

1543.28 

20 

28.07 

36.249 

23.33 

456.63 

.091 

1543.44 

30 

28.07 

36,250 

23.33 

456.87 

.137 

1543.61 

50 

28.02 

36.248 

23.35 

456.46 

.228 

1543.83 

75 

26.74 

35.845 

23.46 

446.76 

.  341 

1540.99 

100 

23.14 

35.548 

24.33 

364.62 

.443 

1532.59 

125 

20.17 

35.203 

24.89 

311.49 

.527 

1524.87 

150 

18.17 

35.265 

25.45 

258.72 

.  599 

1519.75 

200 

15.67 

35.348 

26.11 

197.55 

.713 

1513.18 

250 

13.55 

35.302 

26.53 

157.95 

.801 

1507.16 

300 

12.38 

35.242 

26.72 

140.93 

.876 

1503.97 

350 

11.52 

35.179 

26.84 

130.72 

•  944 

1501.75 

400 

11.26 

35.216 

26.91 

124.48 

1.008 

1501.71 

450 

11.33 

35.326 

26.99 

118.84 

1.069 

1502.91 

500 

11.09 

35.352 

27.05 

113.71 

1.  127 

1502.92 

550 

10.78 

35.333 

27.09 

110.65 

1.183 

1502.62 

600 

10.54 

35.370 

27.16 

104.83 

1.237 

1502.64 

650 

10,17 

35.361 

27.22 

100.03 

1.288 

1502.12 

700 

9.94 

35.360 

27.26 

97.13 

1.337 

1502.11 

750 

9.27 

35.268 

27.30 

93.42 

1.385 

1500.36 

800 

8.68 

35.225 

27.36 

87.71 

1.430 

1498.93 

850 

8.73 

35.256 

27.38 

87.11 

1.474 

1499.98 

900 

8.45 

35.237 

27.41 

84.77 

1.517 

1499.73 

950 

8.02 

35.195 

27.44 

81.77 

1.559 

1498.87 

1000 

7.78 

35.202 

27.49 

78.29 

1.599 

1498.79 

1100 

6.94 

35.098 

27.53 

74.37 

1.675 

1497.06 

1200 

6.32 

35.045 

27.57 

70.34 

1.747 

1496.21 

1300 

5.51 

34.985 

27.62 

64.25 

1.815 

1494.55 

1400 

4.95 

34,950 

27.66 

59.99 

1.877 

1493.90 

1500 

4.34 

34.918 

27.71 

55.03 

1. 934 

1493.02 

1600 

3.95 

34.892 

27.73 

52.61 

1.988 

1493.04 
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S(%o) 


142 


1480 

34.0 

0 


1800 


2000 


SHIP- 

CONRAD 

DATE 

20  JUN  1965 

LATITUDE-  12  3. ON 

CRUISE- 

9 

TIME 

1219  GMT 

LONGITUDE-  63  7.3E 

ST  AT  I  ON- 

49 

SOUNDING- 

4260 

MARSDEN  SQ.-  66  23 

ND  DIR.-  250  SEA 

DI  R  •  - 

250  AIR 

TEMP.  DRY-  28.3 

BAROMETER-  1 

SPD.- 

27 

HGHT • - 

4.6 

WET-  27.8 

CLOUD- 

DEPTH 

TEMP. 

SAL  I N • 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

28.32 

36.288 

23.28 

460.94 

0.000 

1543.69 

10 

28.32 

36.297 

23.29 

460.58 

.046 

1543.86 

20 

28.32 

36.304 

23.29 

460.65 

.092 

1544.04 

30 

28.33 

36.306 

23.29 

460.90 

.  138 

1544.23 

50 

28.31 

36.297 

23.29 

461.84 

.230 

1544.50 

lb 

26.75 

36.271 

23.78 

416.36 

.340 

1541.48 

100 

24.21 

36.082 

24.42 

356.10 

.437 

1535.81 

125 

20.07 

35.691 

25.29 

273.58 

.516 

1525.17 

150 

18.00 

35.562 

25.72 

233.32 

.579 

1519.62 

200 

14.99 

35.424 

26.32 

177.41 

.682 

1511.14 

250 

13.87 

35.383 

26.53 

158.50 

.766 

1508.31 

300 

12.99 

35.406 

26.73 

140.71 

.840 

1506.24 

350 

11.99 

35.351 

26.88 

126.73 

.907 

1503.60 

400 

12.04 

35.447 

26.95 

122.08 

.969 

1504.71 

450 

11.39 

35.343 

26.99 

118.75 

1.030 

1503.14 

500 

11.18 

35.377 

27.05 

113.65 

1.088 

1503.27 

550 

11.06 

35.410 

27.10 

110.08 

1.144 

1503.71 

600 

10.96 

35.452 

27.15 

106.43 

1.198 

1504.24 

650 

10.58 

35.400 

27.18 

104.40 

1.250 

1503.64 

700 

28.19 

35.415 

22.67 

548.10 

1.414 

1554.11 

750 

9.91 

35.351 

27.26 

98.37 

1.575 

1502.81 

800 

9,55 

35.320 

27.30 

95.43 

1.624 

1502.28 

850 

9.22 

35.326 

27.36 

90.27 

1.670 

1501.90 

900 

8.88 

35.293 

27.39 

87.85 

1.715 

1501.42 

950 

8.39 

35.259 

27.44 

83.20 

1.757 

1500.36 

1000 

7.96 

35.226 

27.48 

79.58 

1.798 

1499.51 

1100 

7.44 

35.195 

27.53 

75.05 

1.875 

1499.13 

1200 

6.74 

35.113 

27.56 

71.73 

1.949 

1497.96 

1300 

6.07 

35.063 

27.62 

66.60 

2.018 

1496.91 

1400 

5.41 

35.007 

27.65 

62.33 

2.082 

1495.85 

1W 


CONRAD  9  STN  •  H9 


S(%o) 


W5 


CONRAD  9  STN  •  H9 


1480 

34.0 


1490 

34.4 


1500 

34.8 


1510 

35.2 


1520 

35.6 


1530 

36.0 


1540 

36.4 


I550M/SEC 
36.8  %o 


146 


SHIP- 

CONRAD 

DATE 

22  JUN  1965 

LATITUDE-  18  2.3N 

CRUISE- 

9 

TIME 

— 

548  GMT 

LONGITUDE-  63  45. OE 

STATION- 

50 

SOUNDING- 

3585 

MARSDEN  SQ.-  66  83 

ND  DIR.-  235  SEA 

DIR.- 

235  A I 

R  TEMP.  DRY-  28.9 

BAROMETER-  1 

SPD  •  - 

40 

HGHT  •- 

6.1 

WET-  28.3 

CLOUD- 

DEPTH 

TEMP. 

SAL  I N • 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

28.22 

36.531 

23.50 

440.12 

0.000 

1543.74 

10 

28.22 

36.534 

23.50 

440.31 

.044 

1543.91 

20 

28.22 

36.538 

23.50 

440.51 

.088 

1544.08 

30 

28.22 

36.534 

23.50 

441.22 

.132 

1544.24 

50 

28.21 

36.536 

23.50 

441.71 

.220 

1544.55 

75 

24.45 

36.213 

24.44 

352.61 

.320 

1536.12 

100 

22.89 

36.104 

24.82 

317.67 

.404 

1532.60 

125 

21,44 

36.035 

25.18 

284.44 

.479 

1529.23 

150 

20.41 

35.981 

25.42 

262.42 

.547 

1526.85 

200 

17.64 

35.840 

26.02 

206.24 

.664 

1519.72 

250 

16.21 

35.927 

26.43 

168.78 

.758 

1516.37 

300 

14.68 

35.836 

26.70 

143.67 

.836 

1512.31 

350 

13.89 

35.807 

26.85 

130.92 

.905 

1510.54 

400 

13.21 

35.768 

26.96 

121.34 

.968 

1509.07 

450 

12.71 

35.717 

27.03 

116.40 

1.027 

1508.16 

500 

12.25 

35.669 

27.08 

112.28 

1.084 

1507.36 

550 

11.95 

35.657 

27.13 

108.65 

1.140 

1507.13 

600 

11.62 

35.630 

27.17 

105.64 

1.  193 

1506.78 

650 

11.29 

35.617 

27.22 

101.71 

1.245 

1506.44 

700 

10.97 

35.594 

27.26 

98.62 

1.295 

1506.11 

750 

10.60 

35.571 

27.31 

94.61 

1.344 

1505.59 

800 

10.29 

35.555 

27.35 

91.40 

1.390 

1505.28 

850 

9.95 

35.534 

27.40 

87.87 

1.435 

1504.85 

900 

9.64 

35.511 

27.43 

85.11 

1.478 

1504.52 

950 

9.28 

35.466 

27.46 

83,09 

1.520 

1503.96 

1000 

9.08 

35.482 

27.50 

79.48 

1.  561 

1504.07 

1100 

8.19 

35.367 

27.55 

74.67 

1.638 

1502.24 

1200 

7.55 

35.317 

27.61 

69.69 

1.710 

1501.39 

1300 

6.81 

35.220 

27.64 

66.52 

1.778 

1500.05 

1400 

6.12 

35.151 

27.68 

62.39 

1.843 

1498.91 

1500 

5.48 

35.101 

27.72 

57.76 

1.903 

1497.94 
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CONRRD  9  STN  ■  50 


S(%o) 


m 


CONRAD  9 

STN  - 

50 

1480 

1490 

1500 

1510 

1520 

1530 

1540 

I550M/SEC 

34.0 

34.4 

34.8 

35.2 

35.6 

36.0 

36.4 

36.8  %o 

2 

6 

10 

14 

18 

22 

26 

30°C 

14,9 


SHIP- 

CONRAD 

DATE 

23 

JUN  1965 

LATITUDE-  20 

CRUISE- 

9 

TIME 

- 

936  GMT 

LONGITUDE-  61  2 

ST  AT  I  ON- 

51 

SOUNDING- 

3790 

MARSDEN  SQ.-  102 

D  DIR.-  225  SEA 

DI  R  .- 

225  AIR  TEMP.  DRY-  31.1 

BAROMETE 

SPD.- 

33 

HGHT • - 

6.1 

WET-  30.0 

CLOUD- 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA 

T  SP . VOL • 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

28.18 

36.603 

23.56 

433.82 

0.000 

1543.73 

10 

28.18 

36.607 

23.56 

433.88 

.043 

1543.90 

20 

28.17 

36.608 

23.57 

433.94 

.087 

1544.05 

30 

28.15 

36.604 

23.57 

434.08 

.130 

1544.17 

50 

28.12 

36.606 

23.58 

433.89 

.217 

1544.43 

75 

24.06 

36.082 

24.46 

350.88 

.315 

1535.04 

IOC 

22.62 

36.101 

24.90 

310.52 

.  398 

1531.92 

125 

20.74 

35.927 

25.29 

273.81 

.471 

1527.26 

150 

18.89 

35.846 

25.71 

233.98 

.  534 

1522.50 

200 

17.45 

35.909 

26.12 

196.87 

.642 

1519.25 

250 

15.57 

35.730 

26.43 

168.91 

.733 

1514.16 

300 

15.23 

35.954 

26.67 

146.99 

.812 

1514.19 

350 

14,45 

35.915 

26.81 

134.67 

.  883 

1512.49 

400 

13.51 

35.787 

26.91 

126.07 

.948 

1510.09 

450 

13.07 

35.750 

26.98 

121.27 

1.010 

1509.41 

500 

12.66 

35.731 

27.04 

115.90 

1.069 

1508.83 

550 

12.24 

35.696 

27.10 

111.44 

1.  126 

1508.18 

600 

11.84 

35.655 

27.15 

108.04 

1.  181 

1507.58 

650 

11.47 

35.629 

27.20 

104.21 

1.234 

1507.08 

700 

11.19 

35.626 

27.25 

100.45 

1.285 

1506.92 

750 

10,82 

35.601 

27.29 

96.50 

1.334 

1506.41 

800 

10.48 

35.579 

27.34 

92.90 

1.382 

1505.99 

850 

10.11 

35.555 

27.39 

89.16 

1.427 

1505.46 

900 

9.75 

35.528 

27.43 

85.80 

1.471 

1504.94 

950 

9.38 

35.504 

27.47 

82.16 

1.513 

1504.38 

1000 

9.12 

35.477 

27.49 

80.56 

1.554 

1504.22 

1100 

8.31 

35.397 

27.56 

74.50 

1.631 

1502.74 

1200 

7.69 

35.327 

27.60 

71.09 

1.704 

1501.95 

1300 

7.06 

35.260 

27.64 

67.60 

1.773 

1501.09 

1400 

6.37 

35.193 

27.68 

63.20 

1.839 

1499.96 

1500 

5  .73 

35.120 

27.70 

60.13 

1.900 

1498.98 

5.3N 


150 


CONRAD  9  STN •  51 


S(%o) 


151 


CONRAD  0 

STN  • 

51 

1480 

1490 

1500 

1510 

1520 

1530 

1540 

I550M/SEC 

34.0 

34.4 

34.8 

35.2 

35.6 

36.0 

36.4 

36.8  %o 

2 

6 

10 

14 

18 

22 

26 

30°C 

152 


SHIP  — 

CONRAD 

DATE-  24 

JUN  1965 

LATITUDE- 

20 

10. IN 

CRUISE- 

9 

TIME¬ 

603  GMT 

LONGITUDE- 

58 

50. 3E 

STATION- 

52 

SOUNDING- 

1244 

MARSDEN  SQ. 

-  103  8 

WIND  DIR.-  190  SEA  DIR.-  205  AIR  TEMP.  DRY-  25.0  BAROMETER-  1001 


3D.— 

18 

HGHT •- 

3.7 

WET-  23.9 

CLOUD- 

DEPTH 

TEMP, 

SAL  I N • 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

anomaly 

ANOMALY 

VELOCITY 

0 

21.31 

35.823 

25.06 

291.43 

0.000 

1526.60 

10 

21,20 

35.859 

25.11 

286.34 

.029 

1526.51 

20 

21.03 

35.855 

25.16 

282.66 

.057 

1526.22 

30 

20.93 

35.851 

25.18 

280.74 

•  086 

1526.12 

50 

19.61 

35.669 

25.39 

260.99 

.140 

1522.66 

75 

18.95 

35,866 

25.71 

231.41 

.201 

1521.47 

100 

17.89 

35.757 

25.90 

214.75 

.257 

1518.72 

125 

17.60 

35.779 

25.99 

207.17 

.310 

1518.31 

150 

16.90 

35.758 

26.14 

193.51 

.360 

1516.62 

200 

16.13 

35.811 

26.36 

173.79 

.452 

1515.17 

250 

15.54 

35.854 

26.53 

159.31 

.535 

1514.22 

300 

14.95 

35.912 

26.70 

144.01 

.611 

1513.26 

350 

14.58 

35.972 

26.83 

133.30 

•  680 

1512.98 

400 

13.66 

35.848 

26,93 

124.51 

.745 

1510.67 

450 

13.23 

35.797 

26.98 

121.07 

.806 

1510.00 

500 

12.66 

35.732 

27.05 

115.76 

.865 

1508.83 

550 

12.13 

35.673 

27.10 

111.04 

.922 

1507.78 

600 

11.79 

35.653 

27.15 

107.26 

.976 

1507.40 

650 

11.55 

35.637 

27.19 

105.09 

1.029 

1507.38 

700 

11.13 

35.605 

27.24 

100.72 

1.081 

1506.69 

750 

10.87 

35.595 

27.28 

97.79 

1.131 

1506.58 

800 

10.56 

35,569 

27.32 

95.26 

1.179 

1506.27 

850 

10.22 

35.546 

27.36 

91.85 

1.226 

1505.85 

900 

9.79 

35,514 

27.41 

87.58 

1.270 

1505.07 

950 

9.42 

35.485 

27.45 

84.13 

1.313 

1504.51 

1000 

8.95 

35.421 

27.47 

81.80 

1.355 

1503.52 

1100 

8.29 

35.371 

27.54 

76.18 

1.434 

1502.63 

153 


CONRAD  9  STN  •  52 


S(%o) 


15^ 


CONRRD  9 

STN  ■ 

59 

1480 

1490 

1500 

1510 

1520 

1530 

1540 

I550M/SEC 

34.0 

34.4 

34.8 

35.2 

35.6 

36.0 

36.4 

36.8  %o 

2 

6 

10 

14 

18 

22 

26 

30°C 

1400 


155 


SHIP- 

CONRAD 

DATE 

24  JUN  1965 

LATITUDE-  19  52. 9N 

CRUISE- 

9 

TIME 

1025  GMT 

LONGITUDE-  59  12. 5E 

STATION- 

53 

SOUNDING- 

2949 

MARSDEN  SO.-  67  99 

ND  DIR.-  215  SEA 

DIR.- 

195  AIR 

TEMP.  DRY-  27.2 

BAROMETER- 

SPD.  - 

24 

HGHT • - 

4.6 

WET-  25.0 

CLOUD- 

DEPTH 

TEMP. 

SAL  I N • 

SIGMA  T 

SP. VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

24.09 

35.503 

24.02 

390.41 

0.000 

1533.22 

10 

24.04 

35.831 

24.28 

365.88 

.038 

1533.63 

20 

23.96 

35.823 

24.30 

364.40 

.074 

1533.60 

30 

23.94 

35.829 

24.31 

363.88 

•  111 

1533.72 

50 

21.41 

35.786 

25.00 

298.70 

.  177 

1527.63 

75 

18.79 

35.744 

25.66 

236.37 

•  244 

1520.87 

100 

17.12 

35.701 

26.04 

201.04 

.299 

1516.39 

125 

16.83 

35.725 

26.13 

193.39 

.348 

1515.96 

150 

16.27 

35.830 

26.34 

174.15 

.394 

1514.80 

200 

15.90 

35.949 

26.52 

158.74 

.477 

1514.63 

250 

14.80 

35.870 

26.70 

142.31 

.552 

1511.92 

300 

13.72 

35.737 

26.83 

131.13 

.621 

1509.08 

350 

13.15 

35.719 

26.94 

122.43 

.684 

1508.00 

400 

12.74 

35.680 

26.99 

118.33 

.744 

1507.39 

450 

12.34 

35.651 

27.05 

114.15 

.802 

1506.82 

500 

12.21 

35.699 

27,11 

109.38 

.858 

1507.26 

550 

11.81 

35.649 

27.15 

106.67 

.912 

1506.65 

600 

11.67 

35.683 

27.20 

102.76 

.965 

1507.03 

650 

11.38 

35.660 

27.24 

100.15 

1.015 

1506.81 

700 

10.71 

35.569 

27.29 

95.69 

1.064 

1505.16 

750 

10.35 

35.547 

27.34 

91.84 

1.111 

1504.66 

800 

10.09 

35.527 

27.37 

89.77 

1.157 

1504.53 

850 

9.81 

35.510 

27.40 

87.14 

1.201 

1504.32 

900 

9.53 

35.478 

27.42 

85.61 

1.244 

1504.08 

950 

9.19 

35.451 

27.46 

82.65 

1.286 

1503.62 

1000 

8.83 

35.420 

27.49 

79.79 

1.327 

1503.07 

1100 

7.89 

35.313 

27.56 

73.80 

1.403 

1501.03 

1200 

7.10 

35.241 

27.61 

68.05 

1.474 

1499.55 

1300 

6.43 

35.174 

27.65 

64.07 

1.540 

1498.50 

1400 

5.88 

35.123 

27.69 

60.76 

1.603 

1497.92 

1500 

5.44 

35.078 

27.71 

58.86 

1.663 

1497.76 

999 

0 


156 


CONRAD  9  STN  •  53 


S(%o) 


157 


1480 

34.0 

2 


CONRAD  9 

STN  • 

53 

1490 

1500 

1510 

1520 

1530 

1540 

I550M/SEC 

34.4 

34.8 

35.2 

35.6 

36.0 

36.4 

36.8  %o 

6 

10 

14 

18 

22 

26 

30°C 

200 


400 

M 

600 


800 


1000 


1200 


1400 


158 


SHIP- 

CONRAD 

DATE 

25  JUN  1965 

LATITUDE-  19  5. ON 

CRUISE- 

9 

TIME 

335  GMT 

LONGITUDE-  60  26. IE 

ST  AT  I  ON- 

54 

SOUNDING- 

3066 

MARSDEN  SO.-  66  90 

ND  DIR.-  203  SEA 

DIR.- 

213  AIR 

TEMP.  DRY-  28.9 

BAROMETER-  1 

SPD.- 

15 

HGHT .- 

3.0 

WET-  26.7 

CLOUD- 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

24.96 

35.829 

24.00 

391.94 

0.000 

1535.66 

10 

24.82 

35.821 

24.04 

388.97 

.039 

1535.49 

20 

24.83 

35.821 

24.03 

389.42 

.078 

1535.67 

30 

24.82 

35.818 

24.04 

389.80 

.117 

1535.81 

50 

23.28 

35.821 

24.50 

346.63 

.191 

1532.42 

75 

21.79 

35.981 

25.04 

295.54 

.271 

1529.26 

100 

19.69 

35.760 

25.44 

258.27 

.340 

1523.81 

125 

18.90 

35.810 

25.68 

236.05 

.402 

1522.08 

150 

17.64 

35.651 

25.88 

218.21 

.459 

1518.68 

200 

16.58 

35.803 

26.25 

184.59 

.559 

1516.53 

250 

16.10 

36.064 

26.56 

156.35 

.645 

1516.21 

300 

14.63 

35.863 

26.74 

140.59 

.719 

1512.18 

350 

14.04 

35.826 

26.83 

132.64 

.787 

1511.06 

400 

12.91 

35.634 

26.92 

125.16 

.852 

1507.91 

450 

12.52 

35.650 

27.01 

117.73 

.912 

1507.43 

500 

12.47 

35.683 

27.04 

115.68 

.971 

1508.13 

550 

12.13 

35.674 

27.10 

111.02 

1.027 

1507.78 

600 

11.81 

35.655 

27.15 

107.50 

1.082 

1507.47 

650 

11.51 

35.634 

27.19 

104.54 

1.135 

1507.23 

700 

11.25 

35.631 

27.24 

101.19 

1.186 

1507.14 

750 

10.81 

35.603 

27.30 

96.12 

1.236 

1506.38 

800 

10.43 

35.561 

27.33 

93.39 

1.283 

1505.79 

850 

10.09 

35.536 

27.37 

90.15 

1.329 

1505.36 

900 

9.85 

35,526 

27.41 

87.69 

1.373 

1505.31 

950 

9.33 

35.469 

27.45 

83.76 

1.416 

1504.16 

1000 

8.89 

35.438 

27.50 

79.48 

1.457 

1503.31 

1100 

8.11 

35.347 

27.55 

74.82 

1.534 

1501.92 

1200 

7.44 

35.283 

27.60 

70.36 

1.607 

1500.93 

1300 

6.86 

35.225 

27.64 

66.96 

1.676 

1500.26 

1400 

6.20 

35,149 

27.67 

63.71 

1.741 

1499.22 

1500 

5.39 

35.078 

27.71 

58.08 

1.802 

1497.55 

159 


CONRAD  9  STN  •  54 


S(%o) 


160 


CONRAD  9 

STN  ■ 

54 

1480 

1490 

1500 

1510 

1520 

1530 

1540 

I550M/SEC 

34.0 
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shi  p- 

CONRAD 

DATE 

26 

JUN  1965 

LATITUDE-  17  51. 2N 

cruise- 

9 

TIME 

- 

833  GMT 

LONGITUDE-  58  2.9E 

STATION- 

55 

SOUNDING- 

2977 

MARSDEN  SQ.-  67  78 

ND  DIR.- 

220  SEA 

DIR.- 

225  AIR  TEMP.  DRY-  30.6 

BAROMETER-  1 

SPD.- 

30 

HGHT  .  - 

2.4 

WET-  28*3 

CLOUD- 

DEPT 

H  TEMP, 

SALIN. 

SIGMA 

T  SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

27,36 

36.112 

23.46 

443.56 

0.000 

1541.42 

10 

27,33 

36.115 

23.47 

442.85 

.044 

1541.52 

20 

27,30 

36.110 

23.48 

442.65 

.089 

1541.62 

30 

27,26 

36.106 

23.49 

442.10 

.  133 

1541.69 

50 

27,13 

36.086 

23.51 

440.33 

.221 

1541.71 

75 

23.75 

36.013 

24.50 

346.97 

•  319 

1534.21 

100 

21,17 

35.918 

25.17 

284.62 

.398 

1527.98 

125 

19.42 

35.741 

25.50 

253.88 

.466 

1523.45 

150 

18,10 

35.685 

25.79 

226.83 

.526 

1520.05 

200 

16.44 

35.827 

26.30 

179.67 

.627 

1516.13 

250 

14.91 

35.740 

26.58 

154.08 

.711 

1512.10 

300 

14.25 

35.799 

26.77 

137.47 

.784 

1510.88 

350 

13,65 

35,784 

26.88 

127.61 

.850 

1509.73 

400 

13.12 

35.735 

26.96 

121.94 

.912 

1508.73 

450 

12.63 

35.692 

27.02 

116.79 

.972 

1507.86 

500 

12.26 

35.693 

27.10 

110.75 

1.029 

1507.42 

550 

11.77 

35.647 

27.15 

105.98 

1.083 

1506.50 

600 

11.42 

35.617 

27.20 

102.92 

1.135 

1506.07 

650 

11.27 

35.617 

27.22 

101.36 

1.186 

1506.37 

700 

10.90 

35.605 

27.28 

96.44 

1.236 

1505.87 

750 

10.56 

35.556 

27.31 

95.00 

1.284 

1505.42 

800 

10.27 

35.549 

27.35 

91.35 

1.330 

1505.20 

850 

10.02 

35.539 

27.39 

88.72 

1.375 

1505.11 

900 

9.76 

35.537 

27.43 

85.35 

1.419 

1504.99 

950 

9.38 

35.498 

27.46 

32.57 

1.461 

1504.38 

1000 

9.07 

35.478 

27.50 

79.60 

1.501 

1504.03 

1100 

8.37 

35.402 

27.55 

75.16 

1.579 

1502.97 

1200 

7.51 

35.302 

27.60 

70.17 

1.651 

1501.22 

1300 

6.82 

35,231 

27.65 

65.93 

1.720 

1500.11 

1400 

5.56 

35.174 

27.77 

52.44 

1.779 

1496.69 

1500 

5.31 

35.086 

27.73 

56.36 

1.833 

1497.24 
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SHIP- 

CONRAD 

DATE 

29 

JUN  1965 

LATITUDE-  13  19. 7N 

CRUISE- 

9 

TIME 

- 

431  GMT 

LONGITUDE-  49  48. 8E 

STATION- 

56 

SOUNDING- 

2958 

MARSDEN  SQ.-  68  39 

ND  DIR.-  230  SEA 

DIR.- 

210  AIR  TEMP.  DRY-  30.6 

BAROMETER-  1 

SPD.  - 

4 

HGHT • - 

•  6 

WET-  28.9 

CLOUD- 

DEPTH 

TEMP. 

SAL  I N • 

SIGMA 

T  SP. VOL. 

dyn.ht. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

30.37 

36.229 

22.54 

531.28 

0.000 

1547.89 

10 

30.31 

36.263 

22.59 

527.25 

.053 

1547.97 

20 

29.83 

36.172 

22.68 

518.58 

.105 

1547.06 

30 

26.29 

35.672 

23.47 

443.73 

.153 

1539.05 

50 

23.50 

35.650 

24.30 

365.16 

.234 

1532.77 

75 

19.79 

35.580 

25.28 

273.02 

.314 

1523.46 

100 

18.26 

35.507 

25.61 

241.68 

.378 

1519.48 

125 

16.94 

35.473 

25.91 

214.20 

.435 

1515.98 

150 

15.81 

35.472 

26.17 

189.84 

.486 

1512.95 

200 

14.22 

35.511 

26,55 

154.82 

.572 

1508.79 

250 

14.11 

35.637 

26.67 

144.92 

.647 

1509.41 

300 

13.76 

35.679 

26.78 

136.05 

.717 

1509.14 

350 

13.16 

35.643 

26.88 

128.04 

.783 

1507.93 

400 

12.57 

35.570 

26.94 

123.23 

.846 

1506.68 

450 

12.46 

35.620 

27.00 

118.62 

.906 

1507.19 

500 

12.62 

35.750 

27.07 

113.60 

.965 

1508.72 

550 

12.53 

35.753 

27.09 

112.92 

1.021 

1509.24 

600 

12.28 

35.801 

27.17 

105.86 

1.076 

1509.27 

650 

12.23 

35.823 

27.20 

104.61 

1.128 

1509.95 

700 

11.91 

35.769 

27,22 

103.52 

1.  180 

1509.61 

750 

11.93 

35.873 

27.30 

97.60 

1.231 

1510.63 

800 

11.38 

35.720 

27.28 

99.49 

1.280 

1509.36 

850 

10.75 

35.633 

27.33 

95.11 

1.329 

1507.85 

900 

9.90 

35.536 

27.41 

87.96 

1.374 

1505.50 

950 

10.36 

35.675 

27.44 

87.09 

1.418 

1508.17 

1000 

9.94 

35.647 

27.49 

82.66 

1.461 

1507.44 

1100 

8.54 

35.430 

27.55 

76.07 

1.540 

1503.65 

1200 

7.84 

35.302 

27.56 

75.36 

1.616 

1502.48 

1300 

6.89 

35.184 

27.60 

70.49 

1.689 

1500.32 

1400 

6.11 

35.098 

27.64 

66.04 

1.757 

1498.79 

1500 

5.52 

35.035 

27.66 

63.10 

1.821 

1498.01 

1600 

5.22 

35.022 

27.69 

60.85 

1.883 

1498.46 

1700 

4.47 

34.942 

27.71 

57.00 

1.942 

1496.96 

1800 

3.95 

34.909 

27.74 

53.11 

1.997 

1496.44 

1900 

3.61 

34.884 

27.76 

51.07 

2.050 

1496.67 

2000 

3.32 

34.859 

27.76 

49.65 

2.100 

1497.11 

2100 

3.11 

34.841 

27.77 

48.90 

2.149 

1497.89 

2200 

2.92 

34.824 

27.77 

48.20 

2.  198 

1498.76 

2300 

2.80 

34.819 

27.78 

47.48 

2.246 

1499.95 

2400 

2.71 

34.810 

27.78 

47.49 

2.293 

1501.26 

2500 

2.65 

34.810 

27.79 

47.25 

2.340 

1502.71 

2600 

2.59 

34,807 

27.79 

47.14 

2.388 

1504.17 

2700 

2.51 

34.802 

27.79 

46.89 

2.435 

1505.54 

2800 

2.50 

34.789 

27.78 

48.17 

2.482 

1507.20 

2900 

2.50 

34.793 

27.79 

48.36 

2.530 

1508.93 
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SHI  P- 

CONRAD 

DATE 

30  JUN  1965 

LATITUDE-  12  13. 3N 

CRUISE- 

9 

TIME 

1713  GMT 

LONGITUDE-  45  50. 6E 

ST  AT  I ON- 

57 

SOUNDING- 

1242 

MARSDEN  SQ.-  68  25 

ND  DIR.-  205  SEA 

DIR.- 

0  AIR 

TEMP.  DRY 

-  31.7 

BAROMETER-  1 

SPD.- 

4 

HGHT  •  - 

0.0 

WET 

-  30.0 

CLOUD- 

DEPTH 

TEMP. 

SAL  IN. 

SIGMA  T 

SP. VOL • 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

30.12 

36.417 

22.77 

509.57 

0.000 

1547.58 

10 

30.03 

36.367 

22.76 

510.62 

.051 

1547.51 

20 

29.31 

36.235 

22.91 

497 .22 

.  101 

1546.05 

30 

26.70 

35.784 

23.42 

448.15 

.149 

1540.09 

50 

21.71 

35.639 

24.81 

317.10 

.225 

1528.24 

75 

17.83 

35.534 

25.74 

228.85 

.293 

1517.86 

100 

16.39 

35.531 

26.08 

196.80 

.347 

1513.98 

125 

15,83 

35.529 

26.21 

185.55 

.394 

1512.68 

150 

15.10 

35.547 

26.39 

169.09 

.439 

1510.83 

200 

14.62 

35.677 

26.60 

151.00 

.  519 

1510.28 

250 

14.34 

35.733 

26.70 

142.58 

.592 

1510.27 

300 

14.47 

35.782 

26.71 

143.26 

•  664 

1511.57 

350 

14.25 

36.021 

26.94 

122.67 

.730 

1511.98 

400 

13.78 

35.980 

27.01 

117.45 

.  790 

1511.22 

450 

13.86 

35.961 

26.98 

121.93 

.850 

1512.28 

500 

13.42 

36.191 

27.25 

97.47 

.905 

1511.94 

550 

13.78 

36,243 

27.21 

102.50 

.955 

1514.01 

600 

13.72 

36.267 

27.24 

101.11 

1.006 

1514.67 

650 

13.17 

36.222 

27.32 

94.28 

1.055 

1513.62 

700 

12.94 

36.190 

27.34 

93.38 

1.102 

1513.64 

750 

12.54 

36.106 

27.36 

92.78 

1.148 

1513.01 

800 

12.20 

36.066 

27.40 

90.20 

1.  194 

1512.63 

850 

11.95 

36.104 

27.47 

83.72 

1.237 

1512.65 

900 

11.66 

36.068 

27.50 

82.02 

1.279 

1512.43 

950 

10.92 

35.921 

27.52 

79.76 

1.319 

1510.48 

1000 

10.32 

35.779 

27.52 

79.93 

1.359  ' 

1508.99 

1100 

9.22 

35.640 

27.60 

72.43 

1.435 

1506.46 

1200 

8.43 

35.528 

27.64 

68.87 

1.506 

1505.02 
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SHIP- 

CONRAD 

DATE 

30  JUN  1965 

LATITUDE-  12  5.5N 

CRUISE- 

9 

TIME 

- 

0  GMT 

LONGITUDE-  46  1.8E 

ST AT  ION- 

58 

SOUNDING- 

1951 

MARSDEN  SO.-  68  25 

ND  DIR.-  170  SEA 

DIR.- 

0  AIR 

TEMP.  DRY-  31.7 

BAROMETER-  1 

SPD  •  - 

10 

HGHT • - 

0.0 

WET-  29.4 

CLOUD- 

• 

DEPTH 

TEMP. 

SAL  I N . 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

30.29 

36.493 

22.77 

509.86 

0.000 

1548.01 

10 

30.27 

36.510 

22.78 

508.42 

.051 

1548.15 

20 

29.96 

36.447 

22 .84 

503.14 

.  101 

1547.62 

30 

25.58 

35.895 

23.86 

406.54 

.  147 

1537.67 

50 

20.64 

35,689 

25.13 

285.82 

.216 

1525.48 

75 

17.29 

35.505 

25.85 

218.26 

.279 

1516.24 

100 

16.11 

35.512 

26.13 

191.99 

.  331 

1513.11 

125 

15.60 

35.514 

26.25 

181.54 

.  377 

1511.94 

150 

15.35 

35.511 

26.31 

177.14 

.422 

1511.57 

200 

14.60 

35.582 

26.53 

157.55 

.506 

1510.10 

250 

14.94 

35.821 

26.63 

148.93 

.  582 

1512.30 

300 

14.82 

35.927 

26.74 

140.11 

.655 

1512.87 

350 

13.85 

35.807 

26.86 

130.10 

.722 

1510.41 

400 

13.92 

35.966 

26.97 

121.40 

.785 

1511.66 

450 

13.60 

35.998 

27.06 

113.87 

.844 

1511.47 

500 

13.92 

36.160 

27.12 

110.11 

.900 

1513.54 

550 

13.88 

36.239 

27.19 

104.97 

.954 

1514.34 

600 

13.77 

36.286 

27.25 

100.74 

1.005 

1514.86 

650 

13.65 

36,261 

27.25 

101.32 

1.056 

1515.26 

700 

12.74 

36.074 

27.29 

97.77 

1.105 

1512.82 

750 

12.84 

36.170 

27.35 

94.03 

1.153 

1514.10 

800 

12.01 

35.993 

27.38 

91.80 

1.200 

1511.89 

850 

11.92 

36.036 

27.43 

88.19 

1.245 

1512.46 

900 

11.67 

36.004 

27.45 

86.89 

1.288 

1512.38 

950 

11.74 

36.056 

27.48 

85.65 

1.332 

1513.52 

1000 

10.13 

35.689 

27.49 

83.11 

1.374 

1508.18 

1100 

8.74 

35.480 

27.55 

75.80 

1.453 

1504.46 

1200 

8.18 

35.403 

27.58 

73.64 

1. 528 

1503.91 

1300 

7.16 

35.231 

27.60 

71.28 

1.600 

1501.43 

1400 

6.30 

35.135 

27.64 

66.  26 

1.669 

1499.60 

1500 

5.72 

35.057 

27.65 

64.57 

1.735 

1498.85 

1600 

5.17 

34.996 

27.67 

62.08 

1.798 

1498.22 

1700 

4.51 

34.930 

27.70 

58.47 

1.858 

1497.11 

1800 

4.05 

34.883 

27.71 

56.32 

1.916 

1496.82 

1900 

3.94 

34.871 

27.71 

56.57 

1.972 

1498,03 
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SHI  P- 

CONRAD 

DATE-  5  JUL  1965 

LATITUDE-  12  21. 8N 

CRUISE- 

9 

TIME-  1252  GMT 

LONGITUDE-  43  39. IE 

STATION- 

59 

SOUNDING-  360 

MARSDEN  SQ.-  68  23 

ND  DIR.- 

100  SEA 

DIR.-  0  AIR  TEMP. 

DRY 

-  31.1  BAROMETER-  1003 

SPD.- 

16 

HGHT . -  0.0 

WET 

-  29.4  CLOUD-  0 

DEPTH 

TEMP. 

SAL  I N • 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

30.23 

36.445 

22.75 

511.20 

0.000 

1547.83 

10 

30.19 

36.472 

22.78 

508.49 

.051 

1547.95 

20 

30.06 

36.452 

22.82 

505.83 

.102 

1547.83 

30 

27.33 

36.125 

23.48 

443.00 

.149 

1541.86 

50 

21.48 

35.772 

24.97 

301.58 

.224 

1527.80 

75 

19.78 

36.166 

25.73 

230.30 

.290 

1524.12 

100 

19.35 

36.320 

25.96 

209.38 

.345 

1523.53 

125 

19.16 

36.708 

26.30 

177.35 

.393 

1523.87 

150 

19.19 

36.934 

26.47 

162.81 

.436 

1524.64 

200 

18.04 

36.786 

26.65 

147.18 

.513 

1522.02 

250 

19.63 

37.539 

26.81 

133.85 

.  584 

1528.21 

300 

20.21 

37.901 

26.94 

124.30 

.648 

1531.04 
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SHIP- 

CONRAD 

DATE¬ 

6  JUL  1965 

LATITUDE-  16 

19. 7N 

CRUISE- 

9 

TIME- 

1938  GMT 

LONGITUDE-  41 

22. OE 

ST  AT  I ON- 

60 

SOUNDING- 

943 

MARSDEN  SQ.-  68  61 

ND  DIR.-  155  SEA 

DI R  .- 

0  AIR 

TEMP.  DRY 

-  32.2 

BAROMETER- 

SPD  •  - 

7 

HGHT • -  0 

.0 

WET 

-  30.0 

CLOUD- 

depth 

temp. 

SAL  IN, 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

32.04 

37.222 

22.70 

516.45 

0.000 

1552.25 

10 

31.55 

37.169 

22.83 

503.83 

.051 

1551.40 

20 

30.14 

37.351 

23.46 

444.28 

.098 

1548.95 

30 

27.92 

37.712 

24.48 

347.33 

.138 

1544.88 

50 

26.46 

38.411 

25.48 

252.89 

.  198 

1542.80 

75 

24.76 

39.208 

26.62 

146.21 

.248 

1540.24 

100 

22.78 

40.307 

28.04 

12.10 

.268 

1537.18 

125 

22.22 

40.443 

28.31 

-12.05 

.268 

1536.36 

150 

22.06 

40.483 

28.39 

-18.35 

.264 

1536.42 

200 

21.80 

40.540 

28.51 

-27.35 

.252 

1536.66 

250 

21.73 

40.563 

28.54 

-28.78 

.238 

1537.33 

300 

21.70 

40.581 

28.57 

-28.73 

.224 

1538.10 

350 

21.68 

40.593 

28.58 

-28.10 

.210 

1538.89 

400 

21.67 

40.602 

28.59 

-26.76 

.196 

1539.71 

450 

21.68 

40.615 

28,60 

-25.51 

.183 

1540.58 

500 

21.68 

40.624 

28.61 

-24.03 

.  171 

1541 .42 

550 

21.69 

40.630 

28.61 

-22.18 

.159 

1542.28 

600 

21.69 

40.634 

28.61 

-20.21 

.  148 

1543.11 

650 

21.70 

40.641 

28.61 

-18.39 

.139 

1543.98 

700 

21.70 

40.647 

28.62 

-16.58 

.130 

1544.81 

750 

21.71 

40.654 

28.62 

-14.86 

.122 

1545.68 

800 

21.72 

40.657 

28.62 

*■12.73 

.  115 

1546.54 

850 

21.73 

40.669 

28.62 

-11.24 

.109 

1547.41 

900 

21.74 

40.671 

28.62 

-9.02 

.104 

1548.27 
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SHIP-  CONRAD 
CRUISE-  9 
STATION-  61 


DATE-  7  JUL  1965 
TIME-  1109  GMT 
SOUNDING-  1272 


LATITUDE-  16  56. 3N 
LONGITUDE-  40  26. 4E 
MARSDEN  SO.-  68  60 


WIND  DIR.-  80  SEA  DIR.-  80  AIR  TEMP.  DRY-  34.4  BAROMETER-  1004 

SPD • -  6  HGHT • -  0.0  WET-  32.2  CLOUD-  0 


depth 

TEMP. 

SAL  IN. 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

32.32 

37.521 

22.82 

504.69 

0.000 

1553.10 

10 

31.35 

37.662 

23.27 

461.68 

.048 

1551.53 

20 

30.69 

37.872 

23.66 

425.19 

.093 

1550.61 

30 

29.64 

38.371 

24.40 

355.08 

.  132 

1549.19 

50 

26.93 

38.708 

25.56 

245.97 

.192 

1544.16 

75 

25.13 

39.260 

26.54 

153.26 

.242 

1541.15 

100 

23.24 

40.207 

27.83 

32.17 

.265 

1538.18 

125 

22.54 

40.352 

28.15 

3.23 

.269 

1537.05 

150 

22.22 

40.438 

28.31 

-10.66 

.268 

1536.77 

200 

21.99 

40.493 

28.42 

-18.94 

.261 

1537.08 

250 

21.82 

40.537 

28.50 

-24.57 

.250 

1537.53 

300 

21.72 

40.571 

28.55 

-27.49 

.237 

1538.14 

350 

21.70 

40.588 

28.57 

-27.19 

.223 

1538.94 

400 

21.69 

40.600 

28.58 

-26.14 

.210 

1539.76 

450 

21.68 

40.608 

28.59 

-24.93 

.  197 

1540.57 

500 

21.67 

40.621 

28.61 

-24.03 

.  185 

1541.39 

550 

21.67 

40.629 

28.61 

-22.43 

.173 

1542.23 

600 

21,68 

40.635 

28.61 

-20.62 

.  163 

1543.09 

650 

21.69 

40.644 

28.62 

-18,95 

.153 

1543.95 

700 

21,69 

40.651 

28.62 

-17.25 

.  144 

1544.79 

750 

21.70 

40.659 

28.63 

-15.60 

.135 

1545.66 

800 

21.71 

40.666 

28.63 

-13.75 

.  128 

1546.52 

850 

21.72 

40.672 

28.63 

-11.83 

.122 

1547.39 

900 

21.73 

40.677 

28.63 

-9.89 

.116 

1548.25 

950 

21.74 

40.686 

28.64 

-8.13 

.112 

1549.12 

1000 

21.75 

40.692 

28.64 

-6.25 

.108 

1549.98 

1100 

21.77 

40.702 

28.64 

-2.26 

.104 

1551.71 

1200 

21,79 

40.713 

28.64 

1.60 

.104 

1553.45 
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SHI  P- 

CONRAD 

DATE 

9  JUL  1965 

LATITUDE-  22  25. 7N 

CRUI SE- 

9 

TIME 

1807  GMT 

LONGITUDE-  37  41. 7E 

ST  AT  I  ON- 

62 

SOUNDING- 

2288 

MARSDEN  SQ.-  105  27 

NO  DIR.-  290  SEA 

DIR.- 

300  AIR 

TEMP.  DRV 

-  29.4 

BAROMETER-  1 

SPD  •  - 

10 

HGHT • - 

•  6 

WET 

-  29.4 

CLOUD- 

DEPTH 

TEMP. 

SAL  I N . 

SIGMA  T 

SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

29.75 

39.192 

24.98 

298.47 

0.000 

1549.80 

10 

29.74 

39.204 

24.99 

297.85 

.030 

1549.96 

20 

28.91 

39.191 

25.27 

272.08 

.058 

1548.41 

30 

26.90 

39.266 

25.99 

203.99 

.082 

1544.39 

50 

25.45 

39.496 

26.62 

144.68 

.117 

1541.74 

75 

24.23 

39.870 

27  .28 

83.26 

.  145 

1539.75 

100 

23.32 

40.142 

27.76 

39.05 

.161 

1538.31 

125 

22.63 

40.293 

28.08 

10.02 

.167 

1537.21 

150 

22.29 

40.332 

28.21 

-1.23 

.168 

1536.82 

200 

22.05 

40 . 445 

28.36 

-13.77 

.164 

1537.18 

250 

21.88 

40.504 

28.46 

-20.43 

.156 

1537.65 

300 

21.77 

40.539 

28.51 

-23.77 

.145 

1538.24 

350 

21.72 

40.561 

28.54 

-24.53 

.133 

1538.96 

400 

21.69 

40.578 

28.57 

-24.57 

.  120 

1539.73 

450 

21.68 

40.588 

28.58 

-23.42 

.  108 

1540.55 

500 

21.68 

40.597 

28.58 

-22.00 

.097 

1541.39 

550 

21.69 

40.605 

28.59 

-20.36 

.086 

1542.25 

600 

21.69 

40.612 

28.59 

-18.64 

.077 

1543.09 

650 

21.70 

40.620 

28.60 

-16.93 

.068 

1543.96 

700 

21.70 

40.626 

28.60 

-15.16 

.060 

1544.79 

750 

21.71 

40.633 

28.60 

-13.42 

.052 

1545.66 

800 

21.72 

40.640 

28.61 

-11.63 

.046 

1546.52 

850 

21.72 

40.648 

28.61 

-10.00 

.041 

1547.36 

900 

21.73 

40.654 

28.61 

-8.16 

.036 

1548.23 

950 

21.74 

40.660 

28.62 

-6.36 

.033 

1549.09 

1000 

21.75 

40.668 

28.62 

-4.51 

.030 

1549.96 

1100 

21.77 

40.678 

28.62 

-.53 

.027 

1551.69 

1200 

21.80 

40.689 

28.62 

3.33 

.029 

1553.45 

1300 

21.82 

40.701 

28.62 

7.16 

.034 

1555.19 

1400 

21.84 

40.709 

28.62 

11.22 

.043 

1556.92 

1500 

21.86 

40.720 

28.63 

15.08 

.056 

1558.66 

1600 

21.89 

40.729 

28.63 

19.06 

.073 

1560.42 

1700 

21.91 

40.740 

28.63 

22.84 

.094 

1562.17 

1800 

21.93 

40.749 

28.63 

26.73 

.119 

1563.91 

1900 

21.95 

40.760 

28.63 

30.49 

.148 

1565.65 

2000 

21.97 

40.766 

28.63 

34.60 

.  180 

1567.39 

2100 

22.00 

40,776 

28.63 

38.43 

.217 

1569.16 

2200 

22.02 

40.785 

28.63 

42.24 

.257 

1570.91 
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SHIP- 

CONRAD 

DATE 

11 

JUL  1965 

LATITUDE-  25  47. 4N 

CRUISE- 

9 

TIME 

- 

625  GMT 

LONGITUDE-  35  50.8E 

STATION- 

63 

SOUNDING- 

1282 

MARSDEN  SQ.-  105  55 

ND  DI  R  •- 

0  SEA 

DIR.- 

0  AIR  TEMP.  DRY-  31.1 

BAROMETER-  1 

SPD.- 

0 

HGHT •  - 

0.0 

WET-  30.0 

CLOUD- 

depth 

TEMP. 

SAL  I N . 

SIGMA 

T  SP.VOL. 

DYN.HT. 

SOUND 

ANOMALY 

ANOMALY 

VELOCITY 

0 

28.71 

39.925 

25.89 

212.12 

0.000 

1548.47 

10 

28.73 

39.961 

25.91 

210.73 

.021 

1548.72 

20 

27.09 

40.099 

26.55 

149.89 

.039 

1545.56 

30 

25.15 

40.035 

27.12 

96.24 

.051 

1541.34 

50 

23.92 

40.077 

27.53 

58.41 

.067 

1538.84 

75 

22.94 

40.171 

27.90 

25.06 

.077 

1537.00 

100 

22.32 

40.288 

28.17 

.63 

.081 

1536.02 

125 

22.12 

40.327 

28.25 

-6.51 

.080 

1535.98 

150 

21.99 

40.349 

28.31 

-10.61 

.078 

1536.09 

200 

21.94 

40.446 

28.40 

-16.86 

.071 

1536.90 

250 

21.84 

40.504 

28.47 

-21.46 

.061 

1537.55 

300 

21.75 

40.538 

28.52 

-24.33 

.050 

1538.19 

350 

21.71 

40,559 

28.55 

-24.73 

.038 

1538.94 

400 

21.69 

40.574 

28.56 

-24.30 

.025 

1539.73 

450 

21.68 

40.592 

28.58 

-23.79 

.013 

1540.56 

500 

21.68 

40.597 

28.58 

-22.04 

.002 

1541.39 

550 

21  .68 

40.608 

28.59 

-20.80 

-.008 

1542.23 

600 

21.68 

40.616 

28.60 

-19.15 

-.018 

1543.07 

650 

21.69 

40.625 

28.60 

-17.65 

-.027 

1543.94 

700 

21  .69 

40.631 

28.61 

-15.77 

-.035 

1544.78 

750 

21.70 

40.638 

28.61 

-14.06 

-.043 

1545.64 

800 

21.71 

40.646 

28.61 

-12.27 

-.050 

1546.51 

850 

21.71 

40.652 

28.62 

-10.50 

-.055 

1547.35 

900 

21.72 

40.661 

28.62 

-8.88 

-.060 

1548.22 

950 

21.73 

40.671 

28.63 

-7.21 

-.064 

1549.09 

1000 

21.74 

40.671 

28.62 

-5.01 

-.067 

1549.95 

1100 

21.75 

40.686 

28.63 

-1.73 

-.071 

1551.66 

1200 

21.74 

40.694 

28.64 

1.46 

-.071 

1553.31 

0 

0.00 

0.000 

0.00 

0.00 

0.000 

1402.71 
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